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SECTION 00 01 15 
LIST OF DRAWING SHEETS 

The drawings listed below accompanying this specification form a part of the contract. 

Drawing No. Drawing Title 

A101 ............................. Cover Sheet 
A301 ............................. Building 24 
A302 ............................. Building 26 
A303 ............................. Building 27 
A304 ............................. Building 30 
A305 ............................. Connecting Corridors 
A401 ............................. Storefront Details/ Elevations 
A601 ............................. Door/Frame Types and Details 
A602 ............................. Door Rough-in Details 
 
 
 

- - - END - - - 
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SECTION 01 00 00 
GENERAL REQUIREMENTS 

 

1.1 GENERAL INTENTION 

A. Contractor shall completely prepare site for building operations, including demolition 
and removal of existing items, and furnish labor and materials and perform work for 
project 538-12-106, entitled Exterior Door Replacement – Large Circle at VAMC, 
Chillicothe, Ohio, as required by drawings and specifications. 

B. Visits to the site by Bidders will be as outlined in the solicitation.   

C. Offices of John Poe Architects of Dayton, Ohio, as Architect-Engineers, will render 
certain technical services during construction. Such services shall be considered as 
advisory to the Government and shall not be construed as expressing or implying a 
contractual act of the Government without affirmations by Contracting Officer or his 
duly authorized representative. All inquiries and/or questions shall be directed to the 
Contracting Officer as outlined in paragraph 1.1G below. 

D. All employees of general contractor and subcontractors shall comply with VA 
security management program and obtain permission of the VA police, be identified 
by project and employer, and restricted from unauthorized access. 

E. Prior to commencing work, general contractor shall provide proof that an OSHA 
Construction Outreach “competent person” (CP) (29 CFR 1926.20 will maintain a 
presence at the work site whenever the general or subcontractor(s) are present. 

F. Training: 

1. All employees of general contractor or subcontractors shall have the 10-hour 
OSHA Construction Outreach Safety course and/or other relevant competency 
training required by OSHA, as determined by VA CP with input from the VA 
Infection Control Risk Assessment (IRCA) team. 

2. Submit all related training records of all such employees for approval before the 
start of work. 

G. Request for Information: 

1. In the event an explanation or interpretation of the drawings or specifications is 
necessary, submit the request using RFI (Request for Information) Form included 
in the EXHIBITS SECTION of these specifications. Such requests shall be 
submitted to the Contracting Officer soon enough to allow a reply so as to effect 
the project as little as possible. 
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1.2 STATEMENT OF BID ITEM(S)  

A. BID ITEM I (BASE BID): Contractor shall completely prepare the site for building 
operations, including demolition and removal of existing items, and furnish labor, 
materials and equipment necessary to complete all new construction which includes 
but not limited to architectural and electrical as shown and specified.  Work to be 
completed within 180 calendar days after receipt of Notice to Proceed. 

It is the intent of the Government that award will be made on the Base Bid; 
however, should the bids for the base bid exceed the funds available, award may 
be made on the Base Bid and one or more of the following deduct items. 

B. BID ITEM II: (Alternate Deduct I): Same as bid item I (base bid) except delete doors 
 C-2, C-3, C-5 C-6 and C-22.  Calendar days for the completion of the project shall be 
166 days. 

C. BID ITEM III: (Alternate Deduct II): Same as bid item II except delete doors  C-14, 
C-15 & C-18. Calendar days for the completion of the project shall be 152 days. 

1.3 NOT USED 

1.4 FIRE AND SAFETY PRECAUTIONS 

A. Applicable Publications: Publications listed below form part of this Article to extent 
referenced. Publications are referenced in text by basic designations only. 

1. American Society for Testing and Materials (ASTM): 

E84-1998 ....................Surface Burning Characteristics of Materials 

2. National Fire Protection Association (NFPA): 

10-1998 ......................Standard for Portable Fire Extinguishers 

FCLCH-30-2000 ........Flammable and Combustible Liquids Code 

51B-1999....................Standard for Fire Prevention During Welding, Cutting and 
Other Hot Work 

70-2000 ......................National Electric Code 

241-2000 ....................Standard for Safeguarding Construction, Alterations and 
Demolition Operations 

3. Occupational Safety and Health Administration (OSHA): 

29 CFR 1926 ..............Safety and Health Regulations for Construction 
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29 CFR 1910 ..............Safety and Health Regulations for General Industry 

B. Fire Safety Plan: Establish and maintain a fire protection program in accordance with 
29 CFR 1926 and NFPA. Prior to start of work, prepare a plan detailing project-
specific fire safety measures, including periodic status reports, and submit to Project 
Engineer for review for compliance with contract requirements in accordance with 
Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES. Prior to 
any worker for the contractor or subcontractors beginning work, they shall undergo a 
safety briefing (toolbox talks) provided by the general contractor’s competent person 
per OSHA requirements. This briefing shall include information on the construction 
limits, VAMC safety guidelines, means of egress, break areas, work hours, locations 
of restrooms, use of VAMC equipment, etc. Documentation shall be provided to the 
Project Engineer that individuals have undergone contractor’s safety briefing. A 
monthly status report shall be provided during the entire construction detailing the 
status of each measure. 

C. The contractor is to keep all tools and equipment under his direct, personal control so 
that no unauthorized use of tools and equipment can occur. 

D. All tools, equipment, and materials are to be placed within locked, physically secure, 
and weather proof enclosures at the end of each workday. 

E. Temporary Construction Partitions: 

1. Install and maintain temporary construction partitions to provide smoke-tight 
separations between construction areas during each phase and adjoining areas. 
Construct partitions of gypsum board or treated plywood (flame spread rating of 
25 or less in accordance with ASTM E84) on both sides of fire retardant treated 
wood or metal steel studs. Extend the partition through suspended ceilings to 
floor slab deck or roof. Seal joints and penetrations. At door openings, install 
Class C, 3/4 hour fire/smoke rated doors with self closing devices. 

2. Install one-hour fire-rated temporary construction partitions as shown on the 
drawings to maintain integrity of existing smoke barriers and openings 
enclosures. 

3. Close openings in smoke barriers and fire-rated construction to maintain fire 
ratings. Seal penetrations with listed through-penetration fire stop materials. 

F. Site and Building Access: Exits for VA occupied areas of a building including rooms, 
suites, corridors and floors shall not be blocked by the construction or by construction 
materials in accordance with NFPA 241. Exits may be blocked temporarily if it is 
unavoidable and adequate alternate measures are provided such as signage, 
instructions to occupants and a heat detection system. 

G. Existing Fire Protection: Do not impair automatic sprinklers, smoke and heat 
detection, and fire alarm systems, except for portions immediately under construction, 
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and temporarily for connection. Provide fire watch for impairments more than 4 hours 
in a 24-hour period. Request interruptions in accordance with Article, OPERATIONS 
AND STORAGE AREAS, and coordinate with Project Engineer. All existing or 
temporary fire protection systems (fire alarms, sprinklers) located in construction 
areas shall be tested by the Contractor in the presence of the COTR. Parameters for 
the testing shall be approved by the Project Engineer. Results of any tests performed 
shall be recorded by the Contractor and copies provided to the Project Engineer. 

H. All work areas are to be kept clear of accumulated debris at all times in accordance 
with NFPA 241. At the end of each workday, combustible packaging and crating 
materials for building products and equipment to be installed shall be removed from 
construction area, stored in approved container or area, until removal from station by 
contractor. All work areas are to be in a broom clean condition at the end of each 
workday. 

I. Fire Extinguishers: Provide and maintain extinguishers in construction areas and 
temporary storage areas in accordance with 29 CFR 1926, NFPA 241 and NFPA 10. 

J. As required by the Joint Commission on Accreditation of Healthcare Organizations, 
smoking shall be prohibited in or adjacent to all construction areas in existing 
buildings. Smoking shall be prohibited at or near or throughout demolition areas. See 
Medical Center Smoking Policy located in the EXHIBITS SECTION of the 
Specifications. 

K. Weekly fire and safety hazard inspections shall be conducted by the contractor once 
construction starts and until the project is turned over to the Government. A report 
shall be provided to the Project Engineer listing all hazards and corrective actions 
taken. 

L. Temporary structures, including trailers that are used for storage or offices, shall be a 
minimum of 30 feet from any VA occupied building in accordance with NFPA 241.  
Location of trailers must have approval of the Contracting Officer’s Technical 
Representative 

M. Temporary Heating and Electrical: Install, use and maintain installations in 
accordance with 29 CFR 1926, NFPA 241 and NFPA 70. 

N. All flammable liquids shall be handled, stored and used in accordance with 29 CFR 
1926, NFPA 241 and NFPA 30. 

O. Installation of sprinkler systems, standpipe systems, fire hydrants, and fire alarm 
systems, shall be given priority and placed into service as soon as practical. 

P. Maintain construction site to permit access of fire department vehicles as necessary. 
Clear building construction areas of unnecessary obstructions so that all portions are 
accessible for fire department apparatus and permit emergency egress of construction 
and other personnel. 
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Q. All necessary precautions shall be taken by the contractor to prevent accidental 
operation of any existing smoke detectors by minimizing the amount of dust 
generated in the vicinity of any smoke detectors. 

R. All construction activities not already covered above shall be in accordance with 
NFPA 241. 

S. Perform other construction, alterations and demolition operations in accordance with 
29CFR 1926/1910. 

T. The contractor shall notify the Contracting Officer, in writing, of any on-site job 
related injuries/illnesses which occur during performance of work under this contract. 
This notification is to be provided to the Contracting Officer as soon as possible but 
not later than 24 hours after the incident occurs. 

1.5 OPERATIONS AND STORAGE AREAS  

NOTE: The following paragraphs are in addition to FAR 52.236-10 Clause 
OPERATIONS AND STORAGE AREAS. 

A. The contractor shall confine all operations (including storage of materials) on 
Government premises to areas authorized or approved by the Contracting Officer. 
The Contractor shall hold and save the Government, its officers and agents, free and 
harmless from liability of any nature occasioned by the Contractor’s performance. 

B. Temporary buildings (e.g., storage sheds, shops, offices) and utilities may be erected 
by the Contractor only with the approval of the Contracting Officer and shall be built 
with labor and materials furnished by the Contractor without expense to the 
government. The temporary buildings and utilities shall remain the property of the 
Contractor and shall be removed by the Contractor at its expense upon completion of 
the work. 

C. The Contractor shall, under regulations prescribed by the Contracting Officer, use 
only established roadways, or use temporary roadways constructed by the Contractor 
when and as authorized by the Contracting Officer. When materials are transported in 
prosecuting the work, vehicles shall not be loaded beyond the loading capacity 
recommended by the manufacturer of the vehicle or prescribed by any Federal, State 
or local law or regulation. When it is necessary to cross curbs or sidewalks, the 
Contractor shall protect them from damage. The Contractor shall repair or pay for the 
repair of any damaged curbs, sidewalks, roads and lawn areas. 

D. Working space and space available for storing materials shall be as shown on the 
drawings and as determined by the Project Engineer.   Contractor shall provide 
storage containers as needed for doors, frames and storefront.  Existing space in VA 
buildings will not be available for material storage. 

E. Workmen are subject to rules of Medical Center applicable to their conduct. 
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F. Execute work so as to interfere as little as possible with normal functioning of 
Medical Center as a whole, including operations of utility services, fire protection 
systems and any existing equipment, and with work being done by others. Use of 
equipment and tools that transmit vibrations and noises through the building 
structure, are not permitted in buildings that are occupied, during construction, jointly 
by patients or medical personnel, and Contractor's personnel, except as permitted by 
Project Engineer where required by limited working space. 

1. Do not store materials and equipment in other than assigned areas. 

2. Schedule delivery of materials and equipment to immediate construction working 
areas within buildings in use by Department of Veterans Affairs in quantities 
sufficient for not more than two work days. Provide unobstructed access to 
Medical Center areas required to remain in operation. 

3. Where access by Medical Center personnel to vacated portions of buildings is not 
required, storage of Contractor's materials and equipment will be permitted 
subject to fire and safety requirements and approval of the Contracting Officer’s 
Technical Representative (COTR). 

G. Phasing: To insure such executions, Contractor shall furnish the Project Engineer 
with a schedule of approximate phasing dates on which the Contractor intends to 
accomplish work in each specific area of site, building, or portion thereof. In 
addition, Contractor shall notify the Project Engineer two weeks in advance of the 
proposed date of starting work in each specific area of site, building, or portion 
thereof. Arrange such phasing dates to insure accomplishment of this work in 
successive phases mutually agreeable to Project Engineer and Contracting Officer.   

H. All building areas included in this project will be occupied during performance of 
work.  

1. The Contractor shall take all measures and provide all material necessary for 
protecting existing equipment and property in affected areas of construction 
against dust and debris, so that equipment and affected areas to be used in the 
Medical Center's operations will not be hindered. Contractor shall permit (safe) 
access to Veterans Affairs personnel and patients through other construction areas 
which serve as routes of access to such affected areas and equipment. Coordinate 
alteration work in areas occupied by Department of Veterans Affairs so that 
hospital operations will continue during the construction period.  This may 
include evening or weekend work. 

I. Construction Fence: Before any exterior construction operations begin, Contractor 
shall provide a chain link construction fence around the construction area(s) as 
directed by the Project Engineer. Provide gates as required for access with necessary 
hardware, including hasps and padlocks. Details of fence construction and finish 
thereof shall be submitted to COTR for approval. Remove the fence when directed by 
the COTR. 
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J. Utilities Services: Maintain existing utility services for Medical Center at all times. 
Provide temporary facilities, labor, materials, equipment, connections, and utilities to 
assure uninterrupted services. Where necessary to cut existing water, steam, gases, 
sewer or air pipes, or conduits, wires, cables, etc. of utility services, or of fire 
protection systems or communications systems (including telephone), they shall be 
cut and capped at suitable places where shown; or, in absence of such indication, 
where directed by Project Engineer. 

1. No utility service such as water, gas, steam, sewers or electricity, or fire 
protection systems and communications systems may be interrupted without prior 
approval of Project Engineer. 

2. Contractor shall submit a request to interrupt any such services to Project 
Engineer, in writing, five (5) working days in advance of proposed interruption. 
Request shall state reason, date, exact time of, and approximate duration of such 
interruption. 

3. Contractor will be advised (in writing) of approval of request, or of which other 
date and/or time such interruption will cause least inconvenience to operations of 
Medical Center. Interruption time approved by Medical Center may occur at other 
than Contractor's normal working hours. 

4. In case of a contract construction emergency, services will be interrupted on 
approval of Project Engineer. Such approval will be confirmed in writing as soon 
as practical. 

5. Major interruptions of any system must be requested, in writing, at least 15 
calendar days prior to the desired time and shall be performed as directed by the 
Project Engineer. 

K. Abandoned Lines: All service lines such as wires, cables, conduits, ducts, pipes and 
the like, and their hangers or supports, which are to be abandoned but are not required 
to be entirely removed, shall be sealed, capped or plugged. The lines shall not be 
capped in finished areas, but shall be removed and sealed, capped or plugged in 
ceilings, within furred spaces, in unfinished areas, or within walls or partitions; so 
that they are completely behind the finished surfaces. 

L. To minimize interference of construction activities with flow of Medical Center 
traffic, comply with the following: 

1. Keep roads, walks and entrances to grounds, to parking and to occupied areas of 
buildings clear of construction materials, debris and standing construction 
equipment and vehicles. 

2. Method and scheduling of required cutting, altering and removal of existing walks 
and entrances must be approved by the Project Engineer. 
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M. Coordinate the work for this contract with other construction operations as directed 
by Project Engineer. This includes the scheduling of traffic and the use of roadways, 
as specified in Article, USE OF ROADWAYS. 

N. Hours of Work: The work of this contract is to be executed between 7:30 a.m. and 
4:00 p.m., Monday through Friday, except as required by the specifications and/or 
otherwise authorized by the Project Engineer.  Work hours shall be between 1700 and 
0500 for the following doors: C-02, C-18, C-04, C-12.  Hours of work may vary 
depending on the area of work being performed.  Work in occupied spaces shall be 
scheduled at times convenient to the occupant and the Medical Center. No work will 
be performed on Government recognized holidays, except as required by the 
specifications and/or otherwise authorized by the Project Engineer. 

O. Keys: Any keys necessary to gain entry to work areas or other spaces associated with 
performing work will be issued to the Contractor's representative on a daily basis. 
Keys will be signed out after 7:30 a.m. and returned before 4:00 p.m. from the 
Engineering Office, Building 21, each day when necessary to gain access. Failure to 
return any issued keys may result in a charge to include costs to re-key areas 
associated with the keys involved. 

1.6 ALTERATIONS 

A. Survey: Before any work is started, the Contractor shall make a thorough survey with 
the Project Engineer and a representative of VA Acquisition and Materiel 
Management Service of areas of buildings in which alterations occur and areas which 
are anticipated routes of access, and furnish a report, signed by all three, to the 
Contracting Officer. This report shall list by rooms and spaces: 

1. Existing condition and types of resilient flooring, doors, windows, walls and other 
surfaces not required to be altered throughout affected areas of buildings. 

2. Existence and conditions of items such as plumbing fixtures and accessories, 
electrical fixtures, equipment, venetian blinds, shades, etc., required by drawings 
to be either reused or relocated, or both. 

3. Shall note any discrepancies between drawings and existing conditions at site. 

4. Shall designate areas for working space, materials storage and routes of access to 
areas within buildings where alterations occur and which have been agreed upon 
by Contractor and the Project Engineer. 

B. Any items required by drawings to be either reused or relocated or both, found during 
this survey to be nonexistent, or in opinion of Project Engineer and Acquisition and 
Materiel Management Service, to be in such condition that their use is impossible or 
impractical, shall be furnished and/or replaced by Contractor with new items in 
accordance with specifications which will be furnished by Government. Provided the 
contract work is changed by reason of this subparagraph B, the contract will be 
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modified accordingly, under provisions of clause entitled "DIFFERING SITE 
CONDITIONS" (FAR 52.236-2) and "CHANGES" (FAR 52.243-4 and VAAR 
852.236-88) in GENERAL CONDITIONS. 

C. Re-Survey: Thirty days before expected partial or final inspection date, the 
Contractor and Project Engineer together shall make a thorough re-survey of the areas 
of buildings involved. They shall furnish a report on conditions then existing, of 
resilient flooring, doors, windows, walls and other surfaces as compared with 
conditions of same as noted in first condition survey report. 

1. Re-survey report shall also list any damage caused by Contractor to such flooring 
and other surfaces, despite protection measures; and, will form basis for 
determining extent of repair work required of Contractor to restore damage 
caused by Contractor's workmen in executing work of this contract. 

D. Protection: Provide the following protective measures: 

1. Wherever existing roof surfaces are disturbed they shall be protected against 
water infiltration. In case of leaks, they shall be repaired immediately upon 
discovery. 

2. Temporary protection against damage for portions of existing structures and 
grounds where work is to be done, materials handled and equipment moved 
and/or relocated. 

3. Protection of interior of existing structures at all times, from damage, dust and 
weather inclemency. Wherever work is performed, floor surfaces that are to 
remain in place shall be adequately protected prior to starting work, and this 
protection shall be maintained intact until all work in the area is completed. 

4. Dampen debris to keep down dust and provide temporary construction partitions 
in existing structures where directed by Project Engineer. Blank off ducts and 
diffusers to prevent circulation of dust into occupied areas during construction. 

a. When local building code requires temporary closures to have a fire rating, 
the design of the closures and the materials of which they are constructed 
shall be such as will provide the required fire rating. 

1.7 INFECTION PREVENTION MEASURES 

A. Implement the requirements of VAMC’s Infection Control Assessment (ICRA) team. 
ICRA Group may monitor dust in the vicinity of the construction work and require 
the Contractor to take corrective action immediately if the safe levels are exceeded. 

B. Establish and maintain a dust control program as part of the contractor’s infection 
preventive measures in accordance with the guidelines provided by ICRA Group as 
specified here. Prior to start of work, prepare a plan detailing project-specific dust 
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protection measures, including periodic status reports, and submit to Project Engineer 
thru the Contracting Officer for review for compliance with contract requirements in 
accordance with Section 01 33 23, SHOP DRAWAINGS, PRODUCT DATA AND 
SAMPLES. 

1. All personnel involved in the construction or renovation activity shall be educated 
and trained in infection prevention measures established by the Medical Center. 

C. Medical Center Infection Control personnel shall monitor for airborne disease (e.g. 
aspergillosis) as appropriate during construction. A baseline of conditions may be 
established by the Medical Center prior to the start of work and periodically during 
the construction stage to determine impact of construction activities on indoor air 
quality. In addition: 

1. The Project Engineer and VAMC Infection Control personnel shall review 
pressure differential monitoring documentation to verify that pressure 
differentials in the construction zone and in the patient-care rooms are appropriate 
for their settings. The requirement for negative air pressure in the construction 
zone shall depend on the location and type of activity. Upon notification, the 
Contractor shall implement corrective measures to restore proper pressure 
differentials as need. 

2. In case of any problem, the Medical Center, along with assistance from the 
Contractor, shall conduct an environmental assessment to find and eliminate 
source. 

D. In general, the following preventive measures shall be adopted during construction to 
keep down dust and prevent mold. 

1. Dampen debris to keep down dust and provide temporary construction partitions 
in existing structures where directed by Project Engineer. Blank off ducts and 
diffusers to prevent circulation of dust into occupied areas during construction. 

2. Do not perform dust producing tasks within occupied areas without the approval 
of the Project Engineer. For construction in any areas that will remain jointly 
occupied by the Medical Center and Contractor’s workers, the Contractor shall: 

a. Provide dust proof one-hour fire-rated temporary drywall construction barriers 
to completely separate construction from operational areas of the hospital in 
order to contain dirt debris and dust. Barrier shall be sealed and made 
presentable on hospital occupied side. Install a self-closing rated door in a 
metal frame, commensurate with the partition, to allow worker access. 
Maintain negative air pressure at all times. A fire retardant polystyrene, 6-mil 
thick or greater plastic barrier meeting local fire codes may be used where 
dust control is the only hazard, and an agreement is reached with the Project 
Engineer and the Medical Center. 
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b. HEPA filtration is required where the exhaust dust may reenter the breathing 
zone. Contractor shall verify that construction exhaust to exterior is not 
reintroduced to the medical center through intake vents, or building openings. 
Install HEPA (High Efficiency Particulate Accumulator) filter vacuum system 
rated at 95% capture of 0.3 microns including pollen, mold spores and dust 
particles. Insure continuous negative air pressures occurring within the work 
area. HEPA filters should have ASHRAE 85 or other prefilter to extend the 
useful life of the HEPA. Provide both primary and secondary filtrations units. 
Exhaust hoses shall be heavy duty, flexible steel reinforced and exhausted so 
that the dust is not reintroduced into the medical center. 

c. Adhesive Walk-off/Carpet Walk-off Mats, minimum 24” x 36”, shall be used 
at all interior transitions from the construction area to occupied medical center 
area. These mats shall be changed as often as required to maintain clean work 
areas directly outside the construction area at all times. 

d. Vacuum and wet mop all transition areas from construction to the occupied 
medical center at the end of each workday. Vacuum shall utilize HEPA 
filtration. Maintain surrounding area frequently. Remove debris as they are 
created. Transport debris outside the construction area in containers with 
tightly fitting lids. 

e. The contractor shall not haul debris through patient-care areas without prior 
approval of the Project Engineer and the Medical Center. When, approved, 
debris shall be hauled in enclosed dust proof containers or wrapped in plastic 
and sealed with duct tape. No sharp objects should be allowed to cut through 
the plastic. Wipe down the exterior of the containers with a damp rag to 
remove dust. All equipment, tools, material, etc. transported through occupied 
areas shall be made free from dust and moisture by vacuuming and wipe 
down. 

f. Using a HEPA vacuum, clean inside the barrier and vacuum ceiling tile prior 
to replacement. Any ceiling access panels opened for investigation beyond 
sealed areas shall be sealed immediately when unattended. 

g. There shall be no standing water during construction. This includes water in 
equipment drip pans and open containers within the construction areas. All 
accidental spills must be cleaned up and dried within 12 hours. Remove and 
dispose of porous materials that remain damp for more than 72 hours. 

h. At completion, remove construction barriers and ceiling protection carefully, 
outside of normal work hours. Vacuum and clean all surfaces free of dust after 
the removal. 

E. Final Cleanup: 
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1. Upon completion of project, or as work progresses, remove all construction 
debris from ceiling, vertical shafts and utility chases that have been part of the 
construction. 

2. Perform HEPA vacuum cleaning of all surfaces in the construction area. This 
includes walls, ceilings, cabinets, furniture (built-in or free standing), 
partitions, flooring, etc. 

3. All new air ducts shall be cleaned prior to final inspection. 

1.8 DISPOSAL AND RETENTION: 

A. Materials and equipment accruing from work removed and from demolition of 
structures, or parts thereof, shall be disposed of as follows: 

1. Reserved items which are to remain property of the Government are noted on 
drawings or in specifications as items to be stored. Items which remain property 
of the Government shall be removed or dislodged from present locations in such a 
manner as to prevent damage which would be detrimental to reinstallation and 
reuse. Store such items where directed by Project Engineer. 

2. Items not reserved shall become property of the Contractor and be removed by 
Contractor from Medical Center. 

3. Items of portable equipment and furnishings located in rooms and spaces in which 
work is to be done under this contract shall remain the property of the 
Government. When rooms and spaces are vacated by the Department of Veterans 
Affairs during the alteration period, such items which are NOT required by 
drawings and specifications to be either relocated or reused will be removed by 
the Government in advance of work to avoid interfering with Contractor's 
operation. 

1.9 PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, 
UTILITIES, AND IMPROVEMENTS 

NOTE: The following paragraph is in addition to FAR 52.236-9 Clause 
PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, 
UTILITIES, AND IMPROVEMENTS. 

A. The Contractor shall preserve and protect all structures, equipment, and vegetation 
(such as trees, shrubs, and grass) on or adjacent to the work site, which are not to be 
removed and which do not reasonably interfere with the work required under this 
contract. The Contractor shall only remove trees when specifically authorized to do 
so, and shall avoid damaging vegetation that will remain in place. If any limbs or 
branches of trees are broken during contract performance, or by the careless operation 
of equipment, or by workman, the Contractor shall trim those limbs or branches with 
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a clean cut and paint the cut with a tree pruning compound as directed by the 
Contracting Officer. 

B. Refer to Articles, "Alterations," "Restoration," and "Operations and Storage Areas" 
for additional instructions concerning repair of damage to structures and site 
improvements. 

1.10 RESTORATION 

A. Remove, cut, alter, replace, patch and repair existing work as necessary to install new 
work. Except as otherwise shown or specified, do not cut, alter or remove any 
structural work, and do not disturb any ducts, plumbing, steam, gas, or electric work 
without approval of the Project Engineer. Existing work to be altered or extended and 
that is found to be defective in any way, shall be reported to the Project Engineer 
before it is disturbed. Materials and workmanship used in restoring work, shall 
conform in type and quality to that of original existing construction, except as 
otherwise shown or specified. 

B. Upon completion of contract, deliver work complete and undamaged. Existing work 
(walls, ceilings, partitions, floors, mechanical and electrical work, lawns, paving, 
roads, walks, etc.) disturbed or removed as a result of performing required new work, 
shall be patched, repaired, reinstalled, or replaced with new work, and refinished and 
left in as good condition as existed before commencing work. 

C. At Contractor's own expense, Contractor shall immediately restore to service and 
repair any damage caused by Contractor's workmen to existing piping and conduits, 
wires, cables, etc., of utility services or of fire protection systems and 
communications systems (including telephone) which are indicated on drawings and 
which are not scheduled for discontinuance or abandonment. 

D. Expense of repairs to such utilities and systems not shown on drawings or locations 
of which are unknown will be covered by adjustment to contract time and price in 
accordance with clause entitled "CHANGES" (FAR 52.243-4 and VAAR 852.236-
88) and "DIFFERING SITE CONDITIONS" (FAR 52.236-2) in GENERAL 
CONDITIONS. 

1.11 N/A 

1.12 N/A 

1.13 AS-BUILT DRAWINGS 

A. The contractor shall maintain two full size sets of as-built drawings which will be 
kept current during construction of the project, to include all contract changes, 
modifications and clarifications. 
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B. All variations shall be shown in the same general detail as used in the contract 
drawings. To insure compliance, as-built drawings shall be made available for the 
Project Engineer’s review, as often as requested. 

C. Contractor shall deliver two approved completed sets of as-built drawings to the 
Project Engineer within 15 calendar days after each completed phase and after 
acceptance of the project by the Project Engineer. 

D. Paragraphs A, B, and C shall also apply to all shop drawings. 

1.14 USE OF ROADWAYS 

For hauling, use only established public roads and roads on Medical Center property and, 
when authorized by the Project Engineer, such temporary roads which are necessary in 
the performance of contract work. Temporary roads shall be constructed by the 
Contractor at Contractor's expense. When necessary to cross curbing, sidewalks, or 
similar construction, they must be protected by well-constructed bridges. 

1.15 TEMPORARY TOILETS  

Contractor may have for use of Contractor's workmen, such toilet accommodations as 
may be assigned to Contractor by Medical Center. Contractor shall keep such places 
clean and be responsible for any damage done thereto by Contractor's workmen. Failure 
to maintain satisfactory condition in toilets will deprive Contractor of the privilege to use 
such toilets. 

1.16 AVAILABILITY AND USE OF UTILITIES 

NOTE: The following paragraphs are in addition to FAR 52.236-14 
AVAILABILITY AND USE OF UTILITY SERVICES. 

A. Heat: Furnish temporary heat necessary to prevent injury to work and materials 
through dampness and cold. Use of open salamanders or any temporary heating 
devices which may be fire hazards or may smoke and damage finished work, will not 
be permitted. Maintain minimum temperatures as specified for various materials. 

1. Obtain heat by connecting to Medical Center heating distribution system. 

a. Steam is available at no cost to Contractor. 

B. Electricity (for Construction and Testing): Furnish all temporary electric services. 

1. Obtain electricity by connecting to the Medical Center electrical distribution 
system. The Contractor shall meter and pay for electricity required for electric 
cranes and hoisting devices, electrical welding devices and any electrical heating 
devices providing temporary heat. Electricity for all other uses is available at no 
cost to the Contractor. 
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C. Water (for Construction and Testing): Furnish temporary water service. 

1. Obtain water by connecting to the Medical Center water distribution system. 
Provide reduced pressure backflow preventer at each connection. Water is 
available at no cost to the Contractor. 

2. Maintain connections, pipe, fittings and fixtures, and conserve water-use so none 
is wasted. Failure to stop leakage or other wastes will be cause for revocation (at 
Project Engineer's discretion) of use of water from Medical Center's system. 

D. Steam: Furnish steam system for testing required in various sections of specifications. 

1. Obtain steam for testing by connecting to the Medical Center steam distribution 
system. Steam is available at no cost to the Contractor. 

2. Maintain connections, pipe, fittings and fixtures and conserve steam-use so none 
is wasted. Failure to stop leakage or other waste will be cause for revocation (at 
Project Engineer's discretion), of use of steam from the Medical Center's system. 

1.17 TESTS 

A. Pre-test mechanical and electrical equipment and systems and make corrections 
required for proper operation of such systems before requesting final tests. Final test 
will not be conducted unless pre-tested. 

B. Conduct final tests required in various sections of specifications in presence of an 
authorized representative of the Contracting Officer. Contractor shall furnish all 
labor, materials, equipment, instruments, and forms, to conduct and record such tests. 

C. Mechanical and electrical systems shall be balanced, controlled and coordinated. A 
system is defined as the entire complex which must be coordinated to work together 
during normal operation to produce results for which the system is designed. For 
example, air conditioning supply air is only one part of entire system which provides 
comfort conditions for a building. Other related components are return air, exhaust 
air, steam, chilled water, refrigerant, hot water, controls and electricity, etc. Another 
example of a complex which involves several components of different disciplines is a 
boiler installation. Efficient and acceptable boiler operation depends upon the 
coordination and proper operation of fuel, combustion air, controls, steam, feed 
water, condensate and other related components. 

D. All related components as defined above shall be functioning when any system 
component is tested. Tests shall be completed within a reasonably short period of 
time during which operating and environmental conditions remain reasonably 
constant. 

E. Individual test result of any component, where required, will only be accepted when 
submitted with the test results of related components and of the entire system. 
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1.18 INSTRUCTIONS 

A. Contractor shall furnish Maintenance and Operating manuals and verbal instructions 
when required by the various sections of the specifications and as hereinafter 
specified. 

B. Manuals: Maintenance and operating manuals (four copies each) for each separate 
piece of equipment shall be delivered to the Project Engineer coincidental with the 
delivery of the equipment to the job site. Manuals shall be complete, detailed guides 
for the maintenance and operation of equipment. They shall include complete 
information necessary for starting, adjusting, maintaining in continuous operation for 
long periods of time and dismantling and reassembling of the complete units and 
sub-assembly components. Manuals shall include an index covering all component 
parts clearly cross-referenced to diagrams and illustrations. Illustrations shall include 
"exploded" views showing and identifying each separate item. Emphasis shall be 
placed on the use of special tools and instruments. The function of each piece of 
equipment, component, accessory and control shall be clearly and thoroughly 
explained. All necessary precautions for the operation of the equipment and the 
reason for each precaution shall be clearly set forth. Manuals must reference the exact 
model, style and size of the piece of equipment and system being furnished. Manuals 
referencing equipment similar to but of a different model, style, and size than that 
furnished will not be accepted. 

C. Instructions: Contractor shall provide qualified, factory-trained  manufacturers' 
representatives to give detailed instructions to assigned Department of Veterans 
Affairs personnel in the operation and complete maintenance for each piece of 
equipment. All such training will be at the job site. These requirements are more 
specifically detailed in the various technical sections. Instructions for different items 
of equipment that are component parts of a complete system, shall be given in an 
integrated, progressive manner. All instructors for every piece of component 
equipment in a system shall be available until instructions for all items included in the 
system have been completed. This is to assure proper instruction in the operation of 
inter-related systems. All instruction periods shall be at such times as scheduled by 
the Project Engineer and shall be considered concluded only when the Project 
Engineer is satisfied in regard to complete and thorough coverage. The Department of 
Veterans Affairs reserves the right to request the removal of, and substitution for, any 
instructor who, in the opinion of the Project Engineer, does not demonstrate sufficient 
qualifications in accordance with requirements for instructors above. 

1.19 N/A 

1.20 RELOCATED EQUIPMENT ITEMS 

A. Contractor shall disconnect, dismantle as necessary, remove and reinstall in new 
location, all existing equipment and items shown to be relocated by the Contractor. 
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B. Perform relocation of such equipment or items at such times and in such a manner as 
directed by the Project Engineer. 

C. Suitably cap existing service lines, such as steam, condensate return, water, drain, 
gas, air, vacuum and/or electrical, whenever such lines are disconnected from 
equipment to be relocated. Remove abandoned lines in finished areas and cap as 
specified hereinbefore under paragraph "Abandoned Lines." 

D. Provide all mechanical and electrical service connections, fittings, fastenings and any 
other materials necessary for assembly and installation of relocated equipment; and 
leave such equipment in proper operating condition. 

E. All service lines such as noted above for relocated equipment shall be in place at 
point of relocation ready for use before any existing equipment is disconnected. Make 
relocated existing equipment ready for operation or use immediately after 
reinstallation. 

1.21 HISTORIC PRESERVATION  

Where the Contractor or any of the Contractor's employees, prior to, or during the 
construction work, are advised of or discover any possible archeological, historical 
and/or cultural resources, the Contractor shall immediately notify the Project Engineer 
verbally, and then with a written follow up. 

- - - E N D - - - 
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SECTION 01 33 23 
SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 

1.1 Refer to article titled "Specifications and Drawings for Construction" (FAR 52.236-21) in 
GENERAL CONDITIONS. 

1.2 For the purposes of this contract, samples, laboratory samples to be tested, test reports, 
certificates, and manufacturers' literature and data shall also be subject to the previously 
referenced requirements. The following text refers to all such items collectively as SUBMITTALS. 

1.3 Submit for approval, all of the items specifically mentioned under the separate sections of the 
specification with information sufficient to evidence full compliance with contract requirements. 
Materials, fabricated articles and the like to be installed in permanent work shall equal those of 
approved submittals. After an item has been approved, no change in brand or make will be 
permitted unless: 

A. Satisfactory written evidence is presented to and approved by Contracting Officer, that 
manufacturer cannot make scheduled delivery of approved item or; 

B. Item delivered has been rejected and substitution of a suitable item is an urgent necessity or; 

C. Other conditions become apparent which indicates approval of such substitute item to be in 
best interest of the Government. 

1.4 Forward submittals in sufficient time to permit proper consideration and approval action by 
Government. Time submissions to assure adequate lead time for procurement of contract-
required items. Delays attributable to untimely and rejected submittals (including any laboratory 
samples to be tested) will not serve as a basis for extending contract time for completion.  

1.5 Samples, shop drawings, certificates, and manufacturers' literature and data will be reviewed for 
compliance with the contract requirements by the Architect-Engineer and action thereon will be 
taken by Project Engineer on behalf of the Contracting Officer. 

1.6 The Government reserves the right to require submission of samples, certificates, literature, data, 
schedules and details, and shop, erection or setting drawings whether or not particularly 
mentioned herein. If additional submittals beyond those required by contract are furnished 
pursuant to request therefore by Contracting Officer, adjustment in contract price and time will be 
made in accordance with clause entitled "CHANGES" (FAR 52.243-4) and "CHANGES - 
SUPPLEMENT" (VAAR 852.236-88) of the GENERAL CONDITIONS. 

1.7 Schedules called for in specifications and shown on shop drawings shall be submitted for use 
and information of Contracting Officer. However, the Contractor shall assume responsibility for 
coordinating and verifying schedules. The Contracting Officer assumes no responsibility for 
checking schedules or layout drawings for exact sizes, exact numbers, and detailed positioning of 
items. 

1.8 Submittals must be submitted by Contractor only and shipped prepaid. Contracting Officer 
assumes no responsibility for checking quantities or exact numbers included in such submittals. 

A. Submittals will receive consideration only when covered by a Transmittal Letter signed by 
Contractor. Transmittal Letter shall be sent via first-class mail and shall contain the Name of 
Contractor, Contract Number, Specification Section Number, Project Title and Location, Item 
Number, Description of Item, Type of Submittal, Applicable Specification Paragraph 
Numbers, Applicable Authorities' Numbers (Fed. Spec. No., ASTM No., ACI No., etc.), and 
such additional information as may be required for exact identification and location for each 
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item being furnished. In addition, catalogs shall be marked to indicate specific items 
submitted for approval. 

1. A copy of the Transmittal Letter must be enclosed with items, and any items received 
without the Transmittal Letter will be considered "unclaimed goods" and held for a limited 
time only. 

2. Each sample, certificate, manufacturers' literature and data shall be labeled to indicate 
the name of the Station, name of Contractor, manufacturer, brand, contract number, and 
ASTM or Federal Specification Number as applicable, and location(s) on project. 

3. Required certificates shall be signed by an authorized representative of manufacturer or 
supplier of material, and by Contractor. 

B. In addition to complying with the applicable requirements specified in preceding 
Subparagraph 1.8.A, samples which are required to have Laboratory Tests under the 
separate sections of the specification shall be tested, at expense of Contractor, in a 
commercial laboratory approved by Contracting Officer. 

1. Laboratory shall furnish Contracting Officer with a certificate stating that it is fully 
equipped and qualified to perform intended work, is fully acquainted with specification 
requirements and intended use of materials, and is an independent establishment in no 
way connected with organization of Contractor or with manufacturer or supplier of 
materials to be tested. 

2. Certificates shall also set forth a list of comparable projects for which laboratory have 
performed similar functions during past five years. 

3. Samples for laboratory tests shall be sent directly to approved commercial testing 
laboratory. 

4. Contractor shall send a copy of Transmittal Letter to Contracting Officer simultaneously 
with submission of material to a commercial testing laboratory. 

5. Laboratory test reports shall be sent directly to Contracting Officer for appropriate action. 

6. Laboratory reports shall list contract specification test requirements and a comparative 
list of the laboratory test results. When tests show that the material meets specification 
requirements, the laboratory shall so certify on test report. 

7. Laboratory test reports shall also include a recommendation for approval or disapproval 
of tested item. 

C. If submittal samples have been disapproved, resubmit new samples as soon as possible 
after notification of disapproval. Such new samples shall be marked "Resubmitted Sample" in 
addition to containing other previously specified information required on label and in 
Transmittal Letter. 

D. Approved samples will be kept on file by the Project Engineer at site until completion of 
contract, at which time such samples will be delivered to Contractor as Contractor's property. 
Where noted in technical sections of specifications, approved samples in good condition may 
be used in their proper locations in contract work. At completion of contract, samples that are 
not approved will be returned to Contractor only upon request and at Contractor's expense. 
Disapproved samples that are not requested for return by Contractor will be discarded after 
completion of contract. 
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E. Submittal drawings (shop, erection or setting drawings) and schedules, required for work of 
various trades, shall be checked before submission by technically qualified employees of 
Contractor for accuracy, completeness and compliance with contract requirements. These 
drawings and schedules shall be stamped and signed by Contractor certifying to such check. 

1. For each drawing required, submit one legible photographic paper or vellum 
reproducible. 

2. Reproducible shall be full size. 

3. Each drawing shall have marked thereon, proper descriptive title, including station 
location, project number, manufacturer's number, reference to contract drawing number, 
detail Section Number, and Specification Section Number. 

4. A space 4-3/4 by 5 inches shall be reserved on each drawing to accommodate approval 
or disapproval stamp. 

5. Submit drawings, ROLLED WITHIN A MAILING TUBE, fully protected for shipment. 

6. One reproducible print of approved and disapproved shop drawings will be forwarded to 
Contractor. 

7. When work is directly related and involves more than one trade, shop drawings shall be 
submitted to the Contracting Officer under one cover. 

F.   Submit samples in single units unless otherwise specified.  Submit shop drawings, 
schedules, manufacturers’ literature and data, certificates in quadruplicate, except where a 
greater number is specified. 

1.9 Submit samples (except laboratory samples), shop drawings, test reports, certificates and 
manufacturers' literature and data, as required by individual sections of the specification, for 
approval to the Contracting Officer (90C), Department of Veterans Affairs Medical Center, 17273 
State Route 104, Chillicothe, Ohio 45601. 

 
 
 

- - - E N D - - - 



REPLACE DOORS LARGE CIRCLE        REFERENCE STANDARDS 
VAMC CHILLICOTHE, OHIO   
      

 

01 42 19 - 1 

SECTION 01 42 19 
REFERENCE STANDARDS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

 This section specifies the availability and source of references and standards specified in the 

project manual under paragraphs APPLICABLE PUBLICATIONS and/or shown on the drawings. 

1.2 AVAILABILITY OF SPECIFICATIONS LISTED IN THE GSA INDEX OF FEDERAL 
SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS FPMR PART 101-29 
(FAR 52.211-1) (AUG 1998) 

A. The GSA Index of Federal Specifications, Standards and Commercial Item Descriptions, FPMR 

Part 101-29 and copies of specifications, standards, and commercial item descriptions cited in 

the solicitation may be obtained for a fee by submitting a request to – GSA Federal Supply 

Service, Specifications Section, Suite 8100, 470 East L’Enfant Plaza, SW, Washington, DC 

20407, Telephone (202) 619-8925, Facsimile (202) 619-8978. 

B. If the General Services Administration, Department of Agriculture, or Department of Veterans 

Affairs issued this solicitation, a single copy of specifications, standards, and commercial item 

descriptions cited in this solicitation may be obtained free of charge by submitting a request to the 

addressee in paragraph (a) of this provision. Additional copies will be issued for a fee. 

1.3 AVAILABILITY FOR EXAMINATION OF SPECIFICATIONS NOT LISTED IN THE GSA INDEX OF 
FEDERAL SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS (FAR 52.211-
4) (JUN 1988) 

 The specifications and standards cited in this solicitation can be examined at the following 

location: 

 DEPARMENT OF VETERANS AFFAIRS 

Office of Construction & Facilities Management 

Facilities Quality Service (00CFM1A) 

811 Vermont Avenue, NW - Room 462 

Washington, DC 20420 

Telephone Numbers: (202) 461-8217 or (202) 461-8292 

Between 9:00 AM - 3:00 PM 

1.4 AVAILABILITY OF SPECIFICATIONS NOT LISTED IN THE GSA INDEX OF FEDERAL 
SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS (FAR 52.211-3) 
(JUN 1988) 

 The specifications cited in this solicitation may be obtained from the associations or organizations 

listed below. 

 AA Aluminum Association Inc. 

http://www.aluminum.org 
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AABC Associated Air Balance Council 

http://www.aabchq.com 

AAMA American Architectural Manufacturer's Association 

http://www.aamanet.org 

AAN American Nursery and Landscape Association 

http://www.anla.org 

AASHTO American Association of State Highway and Transportation Officials 

http://www.aashto.org 

AATCC American Association of Textile Chemists and Colorists 

http://www.aatcc.org 

ACGIH American Conference of Governmental Industrial Hygienists 

http://www.acgih.org 

ACI American Concrete Institute 

http://www.aci-int.net 

ACPA American Concrete Pipe Association 

http://www.concrete-pipe.org 

ACPPA American Concrete Pressure Pipe Association 

http://www.acppa.org 

ADC Air Diffusion Council 

http://flexibleduct.org 

AGA American Gas Association 

http://www.aga.org 

AGC Associated General Contractors of America 

http://www.agc.org 

AGMA American Gear Manufacturers Association, Inc. 

http://www.agma.org 

AHAM Association of Home Appliance Manufacturers 

http://www.aham.org 

AISC American Institute of Steel Construction 

http://www.aisc.org 

AISI American Iron and Steel Institute 

http://www.steel.org 

AITC American Institute of Timber Construction 

http://www.aitc-glulam.org 

AMCA Air Movement and Control Association, Inc. 

http://www.amca.org 
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ANLA American Nursery & Landscape Association 

http://www.anla.org 

ANSI American National Standards Institute, Inc. 

http://www.ansi.org 

APA The Engineered Wood Association 

http://www.apawood.org 

ARI Air-Conditioning and Refrigeration Institute 

http://www.ari.org 

ASAE American Society of Agricultural Engineers 

http://www.asae.org 

ASCE American Society of Civil Engineers 

http://www.asce.org 

ASHRAE American Society of Heating, Refrigerating, and 

Air-Conditioning Engineers 

http://www.ashrae.org 

ASME American Society of Mechanical Engineers 

http://www.asme.org 

ASSE American Society of Sanitary Engineering 

http://www.asse-plumbing.org 

ASTM American Society for Testing and Materials 

http://www.astm.org 

AWI Architectural Woodwork Institute 

http://www.awinet.org 

AWS American Welding Society 

http://www.aws.org 

AWWA American Water Works Association 

http://www.awwa.org 

BHMA Builders Hardware Manufacturers Association 

http://www.buildershardware.com 

BIA Brick Institute of America 

http://www.bia.org 

CAGI Compressed Air and Gas Institute 

http://www.cagi.org 

CGA Compressed Gas Association, Inc. 

http://www.cganet.com 

CI  The Chlorine Institute, Inc. 

http://www.chlorineinstitute.org 
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CISCA Ceilings and Interior Systems Construction Association 

http://www.cisca.org 

CISPI Cast Iron Soil Pipe Institute 

http://www.cispi.org 

CLFMI Chain Link Fence Manufacturers Institute 

http://www.chainlinkinfo.org 

CPMB Concrete Plant Manufacturers Bureau 

http://www.cpmb.org 

CRA California Redwood Association 

http://www.calredwood.org 

CRSI Concrete Reinforcing Steel Institute 

http://www.crsi.org 

CTI Cooling Technology Institute 

http://www.cti.org 

DHI Door and Hardware Institute 

http://www.dhi.org 

EGSA Electrical Generating Systems Association 

http://www.egsa.org 

EEI Edison Electric Institute 

http://www.eei.org 

EPA Environmental Protection Agency 

http://www.epa.gov 

ETL ETL Testing Laboratories, Inc. 

http://www.et1.com 

FAA Federal Aviation Administration 

http://www.faa.gov 

FCC Federal Communications Commission 

http://www.fcc.gov 

FPS The Forest Products Society 

http://www.forestprod.org 

GANA Glass Association of North America 

http://www.cssinfo.com/info/gana.html/ 

FM  Factory Mutual Insurance 

http://www.fmglobal.com 

GA  Gypsum Association 

http://www.gypsum.org 
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GSA General Services Administration 

http://www.gsa.gov 

HI  Hydraulic Institute 

http://www.pumps.org 

HPVA Hardwood Plywood & Veneer Association 

http://www.hpva.org 

ICBO International Conference of Building Officials 

http://www.icbo.org 

ICEA Insulated Cable Engineers Association Inc. 

http://www.icea.net 

\ICAC Institute of Clean Air Companies 

http://www.icac.com 

IEEE Institute of Electrical and Electronics Engineers 

http://www.ieee.org\ 

IMSA International Municipal Signal Association 

http://www.imsasafety.org 

IPCEA Insulated Power Cable Engineers Association 

NBMA Metal Buildings Manufacturers Association 

http://www.mbma.com 

MSS Manufacturers Standardization Society of the Valve and Fittings Industry Inc. 

http://www.mss-hq.com 

NAAMM National Association of Architectural Metal Manufacturers 

http://www.naamm.org 

NAPHCC Plumbing-Heating-Cooling Contractors Association 

http://www.phccweb.org.org 

NBS National Bureau of Standards 

See - NIST 

NBBPVI National Board of Boiler and Pressure Vessel Inspectors 

http://www.nationboard.org 

NEC National Electric Code 

See - NFPA National Fire Protection Association 

NEMA National Electrical Manufacturers Association 

http://www.nema.org 

NFPA National Fire Protection Association 

http://www.nfpa.org 

NHLA National Hardwood Lumber Association 

http://www.natlhardwood.org 
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NIH National Institute of Health 

http://www.nih.gov 

NIST National Institute of Standards and Technology 

http://www.nist.gov 

NLMA Northeastern Lumber Manufacturers Association, Inc. 

http://www.nelma.org 

NPA National Particleboard Association 

18928 Premiere Court 

Gaithersburg, MD 20879 

(301) 670-0604 

NSF National Sanitation Foundation 

http://www.nsf.org 

NWWDA Window and Door Manufacturers Association 

http://www.nwwda.org 

OSHA Occupational Safety and Health Administration 

Department of Labor 

http://www.osha.gov 

PCA Portland Cement Association 

http://www.portcement.org 

PCI Precast Prestressed Concrete Institute 

http://www.pci.org 

PPI The Plastic Pipe Institute 

http://www.plasticpipe.org 

PEI Porcelain Enamel Institute, Inc. 

http://www.porcelainenamel.com 

PTI Post-Tensioning Institute 

http://www.post-tensioning.org 

RFCI The Resilient Floor Covering Institute 

http://www.rfci.com 

RIS Redwood Inspection Service 

See - CRA 

RMA Rubber Manufacturers Association, Inc. 

http://www.rma.org 

SCMA Southern Cypress Manufacturers Association 

http://www.cypressinfo.org 

SDI Steel Door Institute 

http://www.steeldoor.org 
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IGMA Insulating Glass Manufacturers Alliance 

http://www.igmaonline.org 

SJI Steel Joist Institute 

http://www.steeljoist.org 

SMACNA Sheet Metal and Air-Conditioning Contractors 

National Association, Inc. 

http://www.smacna.org 

SSPC The Society for Protective Coatings 

http://www.sspc.org 

STI Steel Tank Institute 

http://www.steeltank.com 

SWI Steel Window Institute 

http://www.steelwindows.com 

TCA Tile Council of America, Inc. 

http://www.tileusa.com 

TEMA Tubular Exchange Manufacturers Association 

http://www.tema.org 

TPI Truss Plate Institute, Inc. 

583 D'Onofrio Drive; Suite 200 

Madison, WI 53719 

(608) 833-5900 

UBC The Uniform Building Code 

See ICBO 

UL  Underwriters' Laboratories Incorporated 

http://www.ul.com 

ULC Underwriters' Laboratories of Canada 

http://www.ulc.ca 

WCLIB West Coast Lumber Inspection Bureau 

6980 SW Varns Road, P.O. Box 23145 

Portland, OR 97223 

(503) 639-0651 

WRCLA Western Red Cedar Lumber Association 

P.O. Box 120786 

New Brighton, MN 55112 

(612) 633-4334 

WWPA Western Wood Products Association 

http://www.wwpa.org 
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SECTION 01 74 19 
CONSTRUCTION WASTE MANAGEMENT 

PART 1 – GENERAL 

1.1 DESCRIPTION 

A. This section specifies the requirements for the management of non-hazardous building 

construction and demolition waste. 

B. Waste disposal in landfills shall be minimized to the greatest extent possible. Of the inevitable 

waste that is generated, as much of the waste material as economically feasible shall be 

salvaged, recycled or reused. 

C. Contractor shall use all reasonable means to divert construction and demolition waste from 

landfills and incinerators, and facilitate their salvage and recycle not limited to the following: 

1. Waste Management Plan development and implementation. 

2. Techniques to minimize waste generation. 

3. Sorting and separating of waste materials. 

4. Salvage of existing materials and items for reuse or resale. 

5. Recycling of materials that cannot be reused or sold. 

D. At a minimum the following waste categories shall be diverted from landfills: 

1. Soil. 

2. Inserts (eg, concrete, masonry and asphalt). 

3. Clean dimensional wood and palette wood. 

4. Green waste (biodegradable landscaping materials). 

5. Engineered wood products (plywood, particle board and I-joists, etc). 

6. Metal products (eg, steel, wire, beverage containers, copper, etc). 

7. Cardboard, paper and packaging. 

8. Bitumen roofing materials. 

9. Plastics (eg, ABS, PVC). 

10. Carpet and/or pad. 

11. Gypsum board. 

12. Insulation. 

13. Paint. 

14. Fluorescent lamps. 

1.2 RELATED WORK 

A. Section 02 41 00, DEMOLITION. 

B. Section 01 00 00, GENERAL REQUIREMENTS. 
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1.3 QUALITY ASSURANCE  

A. Contractor shall practice efficient waste management when sizing, cutting and installing building 

products. Processes shall be employed to ensure the generation of as little waste as possible. 

Construction /Demolition waste includes products of the following: 

1. Excess or unusable construction materials. 

2. Packaging used for construction products. 

3. Poor planning and/or layout. 

4. Construction error. 

5. Over ordering. 

6. Weather damage. 

7. Contamination. 

8. Mishandling. 

9. Breakage. 

B. Establish and maintain the management of non-hazardous building construction and demolition 

waste set forth herein. Conduct a site assessment to estimate the types of materials that will be 

generated by demolition and construction. 

C. Contractor shall develop and implement procedures to reuse and recycle new materials to a 

minimum of 50 percent. 

D. Contractor shall be responsible for implementation of any special programs involving rebates or 

similar incentives related to recycling. Any revenues or savings obtained from salvage or 

recycling shall accrue to the contractor. 

E. Contractor shall provide all demolition, removal and legal disposal of materials. Contractor shall 

ensure that facilities used for recycling, reuse and disposal shall be permitted for the intended use 

to the extent required by local, state, federal regulations. The Whole Building Design Guide 

website http://www.wbdg.org provides a Construction Waste Management Database that 

contains information on companies that haul. Collect, and process recyclable debris from 

construction projects. 

F. Contractor shall assign a specific area to facilitate separation of materials for reuse, salvage, 

recycling, and return. Such areas are to be kept neat and clean and clearly marked in order to 

avoid contamination or mixing of materials. 

G. Contractor shall provide on-site instructions and supervision of separation, handling, salvaging, 

recycling, reuse and return methods to be used by all parties during waste generating stages. 

H. Record on daily reports any problems in complying with laws, regulations and ordinances with 

corrective action taken. 

1.4 TERMINOLOGY  

A. Class III Landfill: A landfill that accepts non-hazardous resources such as household, commercial 

and industrial waste resulting from construction, remodeling, repair and demolition operations.  

http://www.wbdg.org/�
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B. Clean:  Untreated and unpainted; uncontaminated with adhesives, oils, solvents, mastics and like 

products. 

C. Construction and Demolition Waste: Includes all non-hazardous resources resulting from 

construction, remodeling, alterations, repair and demolition operations. 

D. Dismantle: The process of parting out a building in such a way as to preserve the usefulness of 

its materials and components. 

E. Disposal: Acceptance of solid wastes at a legally operating facility for the purpose of land filling 

(includes Class III landfills and inert fills). 

F. Inert Backfill Site: A location, other than inert fill or other disposal facility, to which inert materials 

are taken for the purpose of filling an excavation, shoring or other soil engineering operation. 

G. Inert Fill: A facility that can legally accept inert waste, such as asphalt and concrete exclusively 

for the purpose of disposal. 

H. Inert Solids/Inert Waste: Non-liquid solid resources including, but not limited to, soil and concrete 

that does not contain hazardous waste or soluble pollutants at concentrations in excess of water-

quality objectives established by a regional water board, and does not contain significant 

quantities of decomposable solid resources. 

I. Mixed Debris: Loads that include commingled recyclable and non-recyclable materials generated 

at the construction site. 

J. Mixed Debris Recycling Facility: A solid resource processing facility that accepts loads of mixed 

construction and demolition debris for the purpose of recovering re-usable and recyclable 

materials and disposing non-recyclable materials. 

K. Permitted Waste Hauler: A company that holds a valid permit to collect and transport solid wastes 

from individuals or businesses for the purpose of recycling or disposal. 

L. Recycling: The process of sorting, cleansing, treating, and reconstituting materials for the 

purpose of using the altered form in the manufacture of a new product. Recycling does not 

include burning, incinerating or thermally destroying solid waste. 

1. On-site Recycling – Materials that are sorted and processed on site for use in an altered state 

in the work, i.e. concrete crushed for use as a sub-base in paving. 

2. Off-site Recycling – Materials hauled to a location and used in an altered form in the 

manufacture of new products. 

M. Recycling Facility: An operation that can legally accept materials for the purpose of processing 

the materials into an altered form for the manufacture of new products. Depending on the types of 

materials accepted and operating procedures, a recycling facility may or may not be required to 

have a solid waste facilities permit or be regulated by the local enforcement agency. 

N. Reuse: Materials that are recovered for use in the same form, on-site or off-site. 

O. Return: To give back reusable items or unused products to vendors for credit. 

P. Salvage: To remove waste materials from the site for resale or re-use by a third party. 
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Q. Source-Separated Materials: Materials that are sorted by type at the site for the purpose of reuse 

and recycling. 

R. Solid Waste:  Materials that have been designated as non-recyclable and are discarded for the 

purposes of disposal. 

S. Transfer Station: A facility that can legally accept solid waste for the purpose of temporarily 

storing the materials for re-loading onto other trucks and transporting them to a landfill for 

disposal, or recovering some materials for re-use or recycling. 

1.5 SUBMITTALS  

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES, 

furnish the following: 

B. Prepare and submit to the COTR a written demolition debris management plan. The plan shall 

include, but not be limited to, the following information: 

1. Procedures to be used for debris management. 

2. Techniques to be used to minimize waste generation. 

3. Analysis of the estimated job site waste to be generated: 

a. List of each material and quantity to be salvaged, reused, recycled. 

b. List of each material and quantity proposed to be taken to a landfill. 

4. Detailed description of the Means/Methods to be used for material handling.  

a. On site: Material separation, storage, protection where applicable. 

b. Off site: Transportation means and destination. Include list of materials. 

1) Description of materials to be site-separated and self-hauled to designated facilities. 

2) Description of mixed materials to be collected by designated waste haulers and 

removed from the site. 

c. The names and locations of mixed debris reuse and recycling facilities or sites. 

d. The names and locations of trash disposal landfill facilities or sites. 

e. Documentation that the facilities or sites are approved to receive the materials. 

C. Designated Manager responsible for instructing personnel, supervising, documenting and 

administer over meetings relevant to the Waste Management Plan. 

D. Monthly summary of construction and demolition debris diversion and disposal, quantifying all 

materials generated at the work site and disposed of or diverted from disposal through recycling. 

1.6 APPLICABLE PUBLICATIONS 

A Publications listed below form a part of this specification to the extent referenced. Publications 

are referenced by the basic designation only. In the event that criteria requirements conflict, the 

most stringent requirements shall be met. 

AB. U.S. Green Building Council (USGBC): 

LEED Green Building Rating System for New Construction 2009 
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1.7 RECORDS 

 Maintain records to document the quantity of waste generated; the quantity of waste diverted 

through sale, reuse, or recycling; and the quantity of waste disposed by landfill or incineration. 

Records shall be kept in accordance with the LEED Reference Guide and LEED Template.  

PART 2 - PRODUCTS  

2.1 MATERIALS 

A. List of each material and quantity to be salvaged, recycled, reused. 

B. List of each material and quantity proposed to be taken to a landfill. 

C. Material tracking data:  Receiving parties, dates removed, transportation costs, weight tickets, 

tipping fees, manifests, invoices, net total costs or savings. 

PART 3 - EXECUTION 

3.1 COLLECTION 

A. Provide all necessary containers, bins and storage areas to facilitate effective waste 

management. 

B. Clearly identify containers, bins and storage areas so that recyclable materials are separated 

from trash and can be transported to respective recycling facility for processing. 

C. Hazardous wastes shall be separated, stored, disposed of according to local, state, federal 

regulations. 

3.2 MANAGEMENT  
 

A. Develop and implement a waste management program in order to meet the project goal of a 
minimum 50 percent by weight or volume of total project solid waste to be diverted from 
landfill as required by the LEED BD+C version 3.0 Rating System.. 

 
B. Collection:  Implement a recycling/reuse program that includes separate collection of waste 

materials of the following types as appropriate to the project waste and to the available 
recycling and reuse programs in the project area: 

 
1. Asphalt. 
2. Concrete and Masonry. 
3. Metal 

a. Ferrous. 
b. Non-ferrous. 

4. Wood, nails and staples allowed. 
5. Debris (not including soil/land clearing debris). 
6. Glass. 
7. Paper. 

a. Bond. 
b. Newsprint. 
c. Cardboard and paper packaging materials. 

8. Plastic. 
a. Type 1:  Polyethylene Terephthalate (PET, PETE). 
b. Type 2:  High Density Polyethylene (HDPE).  
c. Type 3:  Vinyl (Polyvinyl Chloride or PVC). 
d. Type 4:  Low Density Polyethylene (LDPE). 

e. Type 5:  Polypropylene (PP).  
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f. Type 6:  Polystyrene (PS).  
g. Type 7:  Other. Use of this code indicates that the package in question is made 

with a resin other than the six listed above, or is made of more than one resin 
listed above, and used in a multi-layer combination.  

9. Gypsum. 
10. Non-hazardous paint and paint cans. 
11. Carpet. 
12. Insulation. 
13. Others as appropriate. 

 
C. Recycling/Reuse:  Maximize recycling and reuse of materials.   

 
1. Recycling/Reuse on project site:  As approved, noted or specified by Owner and 

Architect. 
2. Recycling/Reuse off project site:  Contact the State Department of Environmental 

Quality and/or the local Integrated Solid Waste Management Office. 
 
D. Handling:   

 
1. Clean materials that are contaminated prior to placing in collection containers.  

Deliver materials in accordance with recycling or reuse facility requirements (e.g., 
free of dirt, adhesives, solvents, petroleum contamination, and other substances 
deleterious to recycling process).   

2. Arrange for collection by or delivery to the appropriate recycling or reuse facility. 
3. Hazardous Waste and Hazardous Materials:  Handle in accordance with applicable 

regulations.   
 

3.3 DISPOSAL  

A. Contractor shall be responsible for transporting and disposing of materials that cannot be 

delivered to a source-separated or mixed materials recycling facility to a transfer station or 

disposal facility that can accept the materials in accordance with state and federal regulations. 

B. Construction or demolition materials with no practical reuse or that cannot be salvaged or 

recycled shall be disposed of at a landfill or incinerator. 

3.4 REPORT  

A. With each application for progress payment, submit a summary of construction and demolition 

debris diversion and disposal including beginning and ending dates of period covered. 

B. Quantify all materials diverted from landfill disposal through salvage or recycling during the period 

with the receiving parties, dates removed, transportation costs, weight tickets, manifests, 

invoices. Include the net total costs or savings for each salvaged or recycled material. 

C. Quantify all materials disposed of during the period with the receiving parties, dates removed, 

transportation costs, weight tickets, tipping fees, manifests, invoices. Include the net total costs 

for each disposal. 

 
 

 
--END-- 
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SECTION 02 41 00 
DEMOLITION 

PART 1 - GENERAL  

1.1 DESCRIPTION: 

 This section specifies demolition and removal of buildings, portions of buildings, utilities, other 

structures and debris from trash dumps shown.  

1.2 RELATED WORK: 

 

A. Safety Requirements: GENERAL CONDITIONS Article, ACCIDENT PREVENTION. 

B. Reserved items that are to remain the property of the Government: Section 01 00 00, GENERAL 

REQUIREMENTS. 

C. Construction Waste Management: Section 01 74 19 CONSTRUCTION WASTE MANAGEMENT. 

D. Infectious Control: Section 01 00 00, GENERAL REQUIREMENTS, Article 1.7, INFECTION 

PREVENTION MEASURES. 

1.3 PROTECTION: 

A. Perform demolition in such manner as to eliminate hazards to persons and property; to minimize 

interference with use of adjacent areas, utilities and structures or interruption of use of such 

utilities; and to provide free passage to and from such adjacent areas of structures. Comply with 

requirements of GENERAL CONDITIONS Article, ACCIDENT PREVENTION. 

B. Provide safeguards, including warning signs, barricades, temporary fences, warning lights, and 

other similar items that are required for protection of all personnel during demolition and removal 

operations. Comply with requirements of Section 01 00 00, GENERAL REQUIREMENTS, Article 

1.9 PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES AND 

IMPROVEMENTS.  

C. Maintain fences, barricades, lights, and other similar items around exposed excavations until such 

excavations have been completely filled. 

D. Provide enclosed dust chutes with control gates from each floor to carry debris to truck beds and 

govern flow of material into truck. Provide overhead bridges of tight board or prefabricated metal 

construction at dust chutes to protect persons and property from falling debris. 

E. Prevent spread of flying particles and dust. Sprinkle rubbish and debris with water to keep dust to 

a minimum. Do not use water if it results in hazardous or objectionable condition such as, but not 

limited to; ice, flooding, or pollution. Vacuum and dust the work area daily. 

 
F. In addition to previously listed fire and safety rules to be observed in performance of work, include 

following: 

1. No wall or part of wall shall be permitted to fall outwardly from structures. 

2. Maintain at least one stairway in each structure in usable condition to highest remaining floor. 

Keep stairway free of obstructions and debris until that level of structure has been removed. 
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3. Wherever a cutting torch or other equipment that might cause a fire is used, provide and 

maintain fire extinguishers nearby ready for immediate use. Instruct all possible users in use 

of fire extinguishers. 

4. Keep hydrants clear and accessible at all times. Prohibit debris from accumulating within a 

radius of 4500 mm (15 feet) of fire hydrants. 

G. Before beginning any demolition work, the Contractor shall survey the site and examine the 

drawings and specifications to determine the extent of the work. The contractor shall take 

necessary precautions to avoid damages to existing items to remain in place, to be reused, or to 

remain the property of the Medical Center; any damaged items shall be repaired or replaced as 

approved by the COTR. The Contractor shall coordinate the work of this section with all other 

work and shall construct and maintain shoring, bracing, and supports as required. The Contractor 

shall ensure that structural elements are not overloaded and shall be responsible for increasing 

structural supports or adding new supports as may be required as a result of any cutting, removal, 

or demolition work performed under this contract. Do not overload structural elements. Provide 

new supports and reinforcement for existing construction weakened by demolition or removal 

works. Repairs, reinforcement, or structural replacement must have COTR’s approval.  

H. The work shall comply with the requirements of Section 01 00 00, GENERAL REQUIREMENTS, 

Article 1.7 INFECTION PREVENTION MEASURES. 

1.4 UTILITY SERVICES: 

A. Demolish and remove outside utility service lines shown to be removed. 

B. Remove abandoned outside utility lines that would interfere with installation of new utility lines and 

new construction. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.1 DEMOLITION: 

A. Completely demolish and remove buildings and structures, including all appurtenances related or 

connected thereto, as noted below: 

1. As required for installation of new utility service lines. 

2. To full depth within an area defined by hypothetical lines located 1500 mm (5 feet) outside 

building lines of new structures. 

B. Debris, including brick, concrete, stone, metals and similar materials shall become property of 

Contractor and shall be disposed of by him daily, off the Medical Center to avoid accumulation at 

the demolition site. Materials that cannot be removed daily shall be stored in areas specified by 

the COTR.  

C. In removing buildings and structures of more than two stories, demolish work story by story 

starting at highest level and progressing down to third floor level. Demolition of first and second 

stories may proceed simultaneously.Remove and legally dispose of all materials, other than earth 
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to remain as part of project work. Materials removed shall become property of contractor and shall 

be disposed of in compliance with applicable federal, state or local permits, rules and/or 

regulations. All materials in the indicated trash dump areas, including above surrounding grade 

and extending to a depth of 1500mm (5feet) below surrounding grade, shall be included  as part 

of the lump sum compensation for the work of this section. Materials that are located beneath the 

surface of the surrounding ground more than 1500 mm (5 feet), or materials that are discovered 

to be hazardous, shall be handled as unforeseen. The removal of hazardous material shall be 

referred to Hazardous Materials specifications. 

D. Remove existing utilities as indicated or uncovered by work and terminate in a manner conforming 

to the nationally recognized code covering the specific utility and approved by the COTR. When 

Utility lines are encountered that are not indicated on the drawings, the COTR shall be notified 

prior to further work in that area.  

3.2 CLEAN-UP: 

 On completion of work of this section and after removal of all debris, leave site in clean condition 

satisfactory to COTR. Clean-up shall include off the Medical Center disposal of all items and 

materials not required to remain property of the Government as well as all debris and rubbish 

resulting from demolition operations. 

- - - E N D - - - 
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SECTION 03 30 53 
CAST-IN-PLACE CONCRETE 

 
PART 1 - GENERAL 

1.1 DESCRIPTION: 

 This section specifies cast-in-place structural concrete and material and mixes for other concrete. 

1.3 TOLERANCES: 

A. ACI 117. 

B. Slab Finishes: ACI 117, F-number method in accordance with ASTM E1155. 

1.4 REGULATORY REQUIREMENTS: 

A. ACI SP-66 ACI Detailing Manual 

B. ACI 318 - Building Code Requirements for Reinforced Concrete. 

1.5 SUBMITTALS: 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. 

B. Concrete Mix Design. 

C. Shop Drawings: Reinforcing steel: Complete shop drawings. 

D. Manufacturer's Certificates: Air-entraining admixture, chemical admixtures, curing compounds. 

1.6 APPLICABLE PUBLICATIONS: 

A. Publications listed below form a part of this specification to extent referenced. Publications are 

referenced in text by basic designation only. 

B. American Concrete Institute (ACI): 

117R-06 ...................................... Tolerances for Concrete Construction and Materials 

211.1-91(R2002) ........................ Proportions for Normal, Heavyweight, and Mass Concrete 

211.2-98(R2004) ........................ Proportions for Structural Lightweight Concrete 

301-05 ........................................ Specification for Structural Concrete  

305R-06 ...................................... Hot Weather Concreting  

306R-2002 .................................. Cold Weather Concreting 

SP-66-04  ................................... ACI Detailing Manual  

318/318R-05 ............................... Building Code Requirements for Reinforced Concrete  

347R-04 ...................................... Guide to Formwork for Concrete  

C. American Society for Testing And Materials (ASTM): 

A185-07 ...................................... Steel Welded Wire, Fabric, Plain for Concrete Reinforcement  

A615/A615M-08 ......................... Deformed and Plain Billet-Steel Bars for Concrete Reinforcement  

A996/A996M-06 ......................... Standard Specification for Rail-Steel and Axle-Steel Deformed 

Bars for Concrete Reinforcement  

C31/C31M-08 ............................. Making and Curing Concrete Test Specimens in the Field  
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C33-07 ........................................ Concrete Aggregates  

C39/C39M-05 ............................. Compressive Strength of Cylindrical Concrete Specimens  

C94/C94M-07 ............................. Ready-Mixed Concrete  

C143/C143M-05 ......................... Standard Test Method for Slump of Hydraulic Cement Concrete  

C150-07 ...................................... Portland Cement  

C171-07 ...................................... Sheet Material for Curing Concrete  

C172-07 ...................................... Sampling Freshly Mixed Concrete  

C173-07.Air Content of Freshly Mixed Concrete by the Volumetric Method 

C192/C192M-07 ......................... Making and Curing Concrete Test Specimens in the Laboratory  

C231-08 ...................................... Air Content of Freshly Mixed Concrete by the Pressure Method  

C260-06 ...................................... Air-Entraining Admixtures for Concrete  

C330-05 ...................................... Lightweight Aggregates for Structural Concrete 

C494/C494M-08 ......................... Chemical Admixtures for Concrete  

C618-08 ...................................... Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in 

Concrete 

D1751-04.Preformed Expansion Joint Fillers for Concrete Paving and Structural Construction 

(Non-extruding and Resilient Bituminous Types)  

D4397-02 .................................... Polyethylene Sheeting for Construction, Industrial and 

Agricultural Applications 

E1155-96(2008) ......................... Determining FF Floor Flatness and FL Floor Levelness Numbers  

PART 2 - PRODUCTS 

2.1 FORMS: 

 Wood, plywood, metal, or other materials, approved by COTR, of grade or type suitable to obtain 

type of finish specified. 

2.2 MATERIALS: 

A. Portland Cement: ASTM C150, Type I or II. 

B. Fly Ash: ASTM C618, Class C or F including supplementary optional requirements relating to 

reactive aggregates and alkalis, and loss on ignition (LOI) not to exceed 5 percent. 

C. Coarse Aggregate: ASTM C33, Size 67. Size 467 may be used for footings and walls over 300 

mm (12 inches) thick. Coarse aggregate for applied topping and metal pan stair fill shall be Size 7. 

D. Fine Aggregate: ASTM C33. 

E. Lightweight Aggregate for Structural Concrete: ASTM C330, Table 1 

F. Mixing Water: Fresh, clean, and potable. 

G. Air-Entraining Admixture: ASTM C260. 

H. Chemical Admixtures: ASTM C494. 

I. Vapor Barrier: ASTM D4397, 0.25 mm (10 mil). 

J. Reinforcing Steel: ASTM A615 or ASTM A996, deformed. See structural drawings for grade. 
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K. Welded Wire Fabric: ASTM A185. 

L. Expansion Joint Filler: ASTM D1751. 

M. Sheet Materials for Curing Concrete: ASTM C171. 

N. Abrasive Aggregates: Aluminum oxide grains or emery grits. 

O Grout, Non-Shrinking: Premixed ferrous or non-ferrous, mixed and applied in accordance with 

manufacturer's recommendations. Grout shall show no settlement or vertical drying shrinkage at 3 

days or thereafter based on initial measurement made at time of placement, and produce a 

compressive strength of at least 18mpa (2500 psi) at 3 days and 35mpa (5000 psi) at 28 days. 

2.3 CONCRETE MIXES: 

A. Design of concrete mixes using materials specified shall be the responsibility of the Contractor as 

set forth under Option C of ASTM C94. 

B. Compressive strength at 28 days shall be not less than 30 Mpa (4000 psi  ). 

C. Establish strength of concrete by testing prior to beginning concreting operation. Test consists of 

average of three cylinders made and cured in accordance with ASTM C192 and tested in 

accordance with ASTM C39. 

D. Maximum slump for vibrated concrete is 100 mm (4 inches) tested in accordance with ASTM 

C143. 

E. Cement and water factor (See Table I): 

 

TABLE I - CEMENT AND WATER FACTORS FOR CONCRETE 

Concrete: Strength Non-Air-Entrained Air-Entrained 

Min. 28 Day  Comp. Str. 

MPa (psi) 

Min. Cement 

kg/m3 (lbs/c. yd) 

Max. Water 
Cement Ratio 

Min. Cement 

kg/m3 (lbs/c. yd) 

Max. Water 

Cement Ratio 

35 (5000)1,3 375 (630) 0.45 385 (650) 0.40 

30 (4000)1,3 325 (550) 0.55 340 (570) 0.50 

25 (3000)1,3 280 (470) 0.65 290 (490) 0.55 

25 (3000)1,2 300 (500) * 310 (520) * 

 
1. If trial mixes are used, the proposed mix design shall achieve a compressive strength 8.3 

MPa (1200 psi) in excess of f'c. For concrete strengths above 35 Mpa (5000 psi), the 

proposed mix design shall achieve a compressive strength 9.7 MPa (1400 psi) in excess of 

f’c. 

2. Lightweight Structural Concrete. Pump mixes may require higher cement values. 

3. For concrete exposed to high sulfate content soils maximum water cement ratio is 0.44. 

* Determined by Laboratory in accordance with ACI 211.1 for normal concrete or ACI 211.2 for 

lightweight structural concrete. 
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TABLE II TOTAL AIR CONTENT 
AIR CONTENT OF LIGHTWEIGHT STRUCTURAL CONCRETE 

 

Nominal Maximum size of Total Air Content  Coarse Aggregate, mm’s (Inches) Percentage by 
Volume  

Greater than 10 mm (3/8 in) 4 to 8  10 mm (3/8 in) or less 5 to 9 

  
 

2.4 BATCHING & MIXING: 

A. Store, batch, and mix materials as specified in ASTM C94. 

1. Job-Mixed: Concrete mixed at job site shall be mixed in a batch mixer in manner specified for 

stationary mixers in ASTM C94. 

2. Ready-Mixed: Ready-mixed concrete comply with ASTM C94, except use of non-agitating 

equipment for transporting concrete to the site will not be permitted. With each load of 

concrete delivered to project, ready-mixed concrete producer shall furnish, in duplicate, 

certification as required by ASTM C94. 

3. Mixing structural lightweight concrete: Charge mixer with 2/3 of total mixing water and all of 

the aggregate. Mix ingredients for not less than 30 seconds in a stationary mixer or not less 

than 10 revolutions at mixing speed in a truck mixer. Add remaining mixing water and other 

ingredients and continue mixing. Above procedure may be modified as recommended by 

aggregate producer. 

PART 3 - EXECUTION 

3.1 FORMWORK: 

A. Installation conform to ACI 347 in order to match existing conditions. Sufficiently tight to hold 

concrete without leakage, sufficiently braced to withstand vibration of concrete, and to carry, 

without appreciable deflection, all dead and live loads to which they may be subjected. 

B. Treating and Wetting: Treat or wet contact forms as follows: 

1. Coat plywood and board forms with non-staining form sealer. In hot weather cool forms by 

wetting with cool water just before concrete is placed. 

2. Clean and coat removable metal forms with light form oil before reinforcement is placed. In 

hot weather cool metal forms by thoroughly wetting with water just before placing concrete. 

3. Use sealer on reused plywood forms as specified for new material. 

C. Inserts, sleeves, and similar items: Flashing reglets, masonry ties, anchors, inserts, wires, 

hangers, sleeves, boxes for floor hinges and other items specified as furnished under this and 

other sections of specifications and required to be in their final position at time concrete is placed 
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shall be properly located, accurately positioned and built into construction, and maintained 

securely in place. 

D. Construction Tolerances: 

1. Contractor is responsible for setting and maintaining concrete formwork to assure erection of 

completed work within tolerances specified to accommodate installation or other rough and 

finish materials. Remedial work necessary for correcting excessive tolerances is the 

responsibility of the Contractor. Erected work that exceeds specified tolerance limits shall be 

remedied or removed and replaced, at no additional cost to the Government. 

2. Permissible surface irregularities for various classes of materials are defined as "finishes" in 

specification sections covering individual materials. They are to be distinguished from 

tolerances specified which are applicable to surface irregularities of structural elements. 

3.2 REINFORCEMENT: 

 Details of concrete reinforcement, unless otherwise shown, in accordance with ACI 318 and ACI 

SP-66. Support and securely tie reinforcing steel to prevent displacement during placing of 

concrete. 

3.3 VAPOR BARRIER: 

 Except where membrane waterproofing is required, place interior concrete slabs on a continuous 

vapor barrier. 

A. Place 100 mm (4 inches) of fine granular fill over the vapor barrier to act as a blotter for concrete 

slab. 

B. Lap joints 150 mm (6 inches) and seal with a compatible pressure-sensitive tape. 

C. Patch punctures and tears. 

3.4 PLACING CONCRETE: 

A. Remove water from excavations before concrete is placed. Remove hardened concrete, debris 

and other foreign materials from interior of forms, and from inside of mixing and conveying 

equipment. Obtain approval of COTR before placing concrete. Provide screeds at required 

elevations for concrete slabs. 

B. Before placing new concrete on or against concrete which has set, existing surfaces shall be 

roughened and cleaned free from all laitance, foreign matter, and loose particles. 

C. Convey concrete from mixer to final place of deposit by method which will prevent segregation or 

loss of ingredients. Do not deposit in work concrete that has attained its initial set or has contained 

its water or cement more than 1 1/2 hours. Do not allow concrete to drop freely more than 1500 

mm (5 feet) in unexposed work nor more than 900 mm (3 feet) in exposed work. Place and 

consolidate concrete in horizontal layers not exceeding 300 mm (12 inches) in thickness. 

Consolidate concrete by spading, rodding, and mechanical vibrator. Do not secure vibrator to 

forms or reinforcement. Vibration shall be carried on continuously with placing of concrete. 
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D. Hot weather placing of concrete: Follow recommendations of ACI 305R to prevent problems in the 

manufacturing, placing, and curing of concrete that can adversely affect the properties and 

serviceability of the hardened concrete. 

E. Cold weather placing of concrete: Follow recommendations of ACI 306R, to prevent freezing of 

thin sections less than 300 mm (12 inches) and to permit concrete to gain strength properly, 

except that use of calcium chloride shall not be permitted without written approval from COTR. 

3.5 PROTECTION AND CURING: 

 Protect exposed surfaces of concrete from premature drying, wash by rain or running water, wind, 

mechanical injury, and excessively hot or cold temperature. Curing method shall be subject to 

approval by COTR. 

3.6 FORM REMOVAL: 

 Forms remain in place until concrete has a sufficient strength to carry its own weight and loads 

supported. Removal of forms at any time is the Contractor's sole responsibility. 

3.7 SURFACE PREPARATION: 

 Immediately after forms have been removed and work has been examined and approved by 

COTR, remove loose materials, and patch all stone pockets, surface honeycomb, or similar 

deficiencies with cement mortar made with 1 part portland cement and 2 to 3 parts sand. 

3.8 FINISHES: 

 Slab Finishes: 

1. Scratch Finish: Slab surfaces to receive a bonded applied cementitious application shall all be 

thoroughly raked or wire broomed after partial setting (within 2 hours after placing) to roughen 

surface to insure a permanent bond between base slab and applied cementitious materials. 

2. Floating: Allow water brought to surface by float used for rough finishing to evaporate before 

surface is again floated or troweled. Do not sprinkle dry cement on surface to absorb water. 

3. Float Finish: Ramps, stair treads, and platforms, both interior and exterior, equipment pads, 

and slabs to receive non-cementitious materials, except as specified, shall be screened and 

floated to a smooth dense finish. After first floating, while surface is still soft, surfaces shall be 

checked for alignment using a straightedge or template. Correct high spots by cutting down 

with a trowel or similar tool and correct low spots by filling in with material of same 

composition as floor finish. Remove any surface projections on floated finish by rubbing or dry 

grinding. Refloat the slab to a uniform sandy texture. 

4. Steel Trowel Finish: Applied toppings, concrete surfaces to receive resilient floor covering or 

carpet, future floor roof and all monolithic concrete floor slabs exposed in finished work and 

for which no other finish is shown or specified shall be steel troweled. Final steel troweling to 

secure a smooth, dense surface shall be delayed as long as possible, generally when the 

surface can no longer be dented with finger. During final troweling, tilt steel trowel at a slight 

angle and exert heavy pressure on trowel to compact cement paste and form a dense, 



REPLACE DOORS LARGE CIRCLE CAST IN PLACE CONCRETE  
VAMC CHILLICOTHE, OHIO                                                                                                              

03 30 53 - 7 

smooth surface. Finished surface shall be free of trowel marks, uniform in texture and 

appearance. 

5. Broom Finish: Finish all exterior slabs, ramps, and stair treads with a bristle brush moistened 

with clear water after the surfaces have been floated. 

6. Finished slab flatness (FF) and levelness (FL) values comply with the following minimum 

requirements: 

 

Slab on grade & Shored suspended slabs Unshored suspended slabs 

Specified overall value  FF 25/FL 20 Specified overall value   FF 25 

Minimum local value     FF 17/FL 15 Minimum local value       FF 17 
 

3.9 SURFACE TREATMENTS: 

A. Surface treatments shall be mixed and applied in accordance with manufacturer's printed 

instructions. 

B. Liquid Densifier/Sealer: Use on all exposed concrete floors and concrete floors to receive 

carpeting.  

C. Non-Slip Finish: Except where safety nosing and tread coverings are shown, apply non-slip 

abrasive aggregate to treads and platforms of all concrete steps and stairs, and to surfaces of 

exterior concrete ramps and platforms. Aggregate shall be broadcast uniformly over concrete 

surface. Trowel concrete surface to smooth dense finish. After curing, rub the treated surface with 

abrasive brick and water sufficiently to slightly expose abrasive aggregate. 

3.10 APPLIED TOPPING: 

A. Separate concrete topping with thickness and strength shown with only enough water to insure a 

stiff, workable, plastic mix. 

B. Continuously place applied topping until entire section is complete, struck off with straightedge, 

compact by rolling or tamping, float and steel trowel to a hard smooth finish. 

3.11 RESURFACING FLOORS: 

 Remove existing flooring, in areas to receive resurfacing, to expose existing structural slab and to 

extend not less than 25 mm (1 inch) below new finished floor level. Prepare exposed structural 

slab surface by roughening, broom cleaning, wetting, and grouting. Apply topping as specified. 

. 

- - - E N D - - - 
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SECTION 04 05 16 
MASONRY GROUTING 

PART 1 - GENERAL  

1.1 DESCRIPTION: 

 Section specifies grout materials and mixes.  

1.2 TESTS: 

A. Test grout and materials specified.  

B. Certified test reports.  

C. Identify materials by type, brand name and manufacturer or by origin. 

D. Do not use materials until laboratory test reports are approved by COTR. 

E. After tests have been made and materials approved, do not change without additional test and 

approval of COTR.  

F. Testing: 

1. Test materials proposed for use for compliance with specifications in accordance with test 

methods contained in referenced specifications and as follows: 

2. Grout: 

a. Test for compressive strength; ASTM C1019.  

b. Grout compressive strength of 13790 kPa (2000 psi) at 28 days. 

3. Cement:  

a. Test for water soluble alkali (nonstaining) when nonstaining cement is specified.  

b. Nonstaining cement shall contain not more than 0.03 percent water soluble alkali. 

4. Sand: Test for deleterious substances, organic impurities, soundness and grading.  

1.3 SUBMITTALS: 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES.  

B. Certificates:  

1. Indicating that following items meet specifications: 

a. Portland cement. 

b. Masonry cement.  

c. Grout. 

d. Hydrated lime.  

e. Fine aggregate (sand).  

      f. Coarse aggregate for grout.   

C. Laboratory Test Reports:  

1. Grout, each type.  

2. Admixtures.  

D. Manufacturer's Literature and Data:  
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1. Cement, each kind. 

2. Hydrated lime. 

3. Admixtures. 

4. Liquid acrylic resin.  

1.4 PRODUCT DELIVERY, STORAGE AND HANDLING:  

A. Deliver masonry materials in original sealed containers marked with name of manufacturer and 

identification of contents.  

B. Store masonry materials under waterproof covers on planking clear of ground, and protect 

damage from handling, dirt, stain, water and wind.  

1.5 APPLICABLE PUBLICATIONS:  

A. Publications listed below form a part of specification to extent referenced. Publications are 

referenced in text by basic designation only. 

B. American Society for Testing and Materials (ASTM):  

C40--04 ...................................... Organic Impurities in Fine Aggregates for Concrete  

C91--05 ...................................... Masonry Cement  

C150-09 ...................................... Portland Cement  

C207--06 .................................... Hydrated Lime for Masonry Purposes  

C404--07 .................................... Aggregate for Masonry Grout  

C476-10 ...................................... Grout for Masonry  

C595-10 ...................................... Blended Hydraulic Cement  

C979-10 ...................................... Pigments for Integrally Colored Concrete 

C1019-11 .................................... Sampling and Testing Grout 

  

PART 2 - PRODUCTS  

2.1 HYDRATED LIME:  

 ASTM C207, Type S.  

2.2 AGGREGATE FOR MASONRY GROUT: 

 ASTM C404, Size 8.  

2.3 BLENDED HYDRAULIC CEMENT: 

ASTM C595, Type IS, IP.  

2.4 MASONRY CEMENT: 

A. ASTM C91. Type N, S, or M.  

2.5 PORTLAND CEMENT: 

A. ASTM C150, Type I.  

2.6 LIQUID ACRYLIC RESIN: 

 A formulation of acrylic polymers and modifiers in liquid form designed for use as an additive for 

mortar to improve physical properties.  
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2.7 WATER: 

 Potable, free of substances that are detrimental to grout, masonry, and metal.  

2.8 GROUT: 

A. Conform to ASTM C476 except as specified.  

B. Grout type proportioned by volume as follows:  

1. Fine Grout:  

a. Portland cement or blended hydraulic cement: one part.  

b. Hydrated lime: 0 to 1/10 part.  

c. Fine aggregate: 2-1/4 to three times sum of volumes of cement and lime used.  

2. Coarse Grout:  

a. Portland cement or blended hydraulic cement: one part.  

b. Hydrated lime: 0 to 1/10 part.  

c. Fine aggregate: 2-1/4 to three times sum of volumes of cement and lime used.  

d. Coarse aggregate: one to two times sum of volumes of cement and lime used.  

3. Sum of volumes of fine and coarse aggregates: Do not exceed four times sum of volumes of 

cement and lime used.  

PART 3 - EXECUTION 

3.1 MIXING: 

A. Mix in a mechanically operated grout mixer.  

1. Mix grout for at least five minutes.   

B. Measure ingredients by volume. Measure by the use of a container of known capacity.  

C. Mix water with grout dry ingredients in sufficient amount to bring grout mixture to a pouring 

consistency.  

3.2 GROUT USE LOCATIONS: 

A. Use fine grout for filling wall cavities and cells of concrete masonry units where the smallest 

dimension is 50 mm (2 inches) or less. 

B. Use either fine grout or coarse grout for filling wall cavities, door frames and cells of concrete 

masonry units where the smallest dimension is greater than 50 mm (2 inches). 

C. Do not use grout for filling bond beam or lintel units. 

- - - E N D - - - 
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SECTION 06 10 00 
ROUGH CARPENTRY 

 
PART 1 - GENERAL 

1.1 DESCRIPTION: 

Section specifies wood blocking, framing, sheathing, furring, nailers, sub-flooring, rough 

hardware, and light wood construction. 

1.2 RELATED WORK: 

A. Milled woodwork: Section 06 20 00, FINISH CARPENTRY. 

B. Gypsum sheathing: Section 09 29 00, GYPSUM BOARD. 

1.3 SUMBITTALS: 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. 

B. Shop Drawings showing framing connection details, fasteners, connections and dimensions. 

1.4 PRODUCT DELIVERY, STORAGE AND HANDLING: 

A. Protect lumber and other products from dampness both during and after delivery at site. 

B. Pile lumber in stacks in such manner as to provide air circulation around surfaces of each piece. 

C. Stack plywood and other board products so as to prevent warping. 

D. Locate stacks on well drained areas, supported at least 150 mm (6 inches) above grade and 

cover with well ventilated sheds having firmly constructed over hanging roof with sufficient end 

wall to protect lumber from driving rain.  

1.5 APPLICABLE PUBLICATIONS: 

A. Publications listed below form a part of this specification to extent referenced. Publications are 

referenced in the text by basic designation only. 

B. American Forest and Paper Association (AFPA): 

National Design Specification for Wood Construction 

NDS-05 ....................................... Conventional Wood Frame Construction 

C. American Institute of Timber Construction (AITC): 

A190.1-0207 ............................... Structural Glued Laminated Timber 

D. American Society of Mechanical Engineers (ASME): 

B18.2.1A-96(R2005) .................. Square and Hex Bolts and Screws 

B18.2.2-87(R2005) ..................... Square and Hex Nuts 

B18.6.1-81 (R97)97 .................... Wood Screws 

B18.6.4-98(R2005) ..................... Thread Forming and Thread Cutting Tapping Screws and 

Metallic Drive Screws 

E. American Plywood Association (APA): 

E30-0307 .................................... Engineered Wood Construction Guide 

F. American Society for Testing And Materials (ASTM): 
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A47-99(R2004R2009) ................ Ferritic Malleable Iron Castings 

A48-03(R2008) ........................... Gray Iron Castings 

A653/A653M-0710 ..................... Steel Sheet Zinc-Coated (Galvanized) or Zinc-Iron Alloy Coated 

(Galvannealed) by the Hot Dip Process 

C954-0410 .................................. Steel Drill Screws for the Application of Gypsum Board or Metal 

Plaster Bases to Steel Studs from 0.033 inch (2.24 mm) to 

0.112-inch (2.84 mm) in thickness 

C1002-0407 ................................ Steel Self-Piercing Tapping Screws for the Application of 

Gypsum Panel Products or Metal Plaster Bases to Wood Studs 

or Metal Studs 

D143-94(R2004)09..................... Small Clear Specimens of Timber, Method of Testing 

D1760-01 .................................... Pressure Treatment of Timber Products 

D2559-0410 ................................ Adhesives for Structural Laminated Wood Products for Use 

Under Exterior (Wet Use) Exposure Conditions 

D3498-0311 ................................ Adhesives for Field-Gluing Plywood to Lumber Framing for Floor 

Systems 

F844-07 ...................................... Washers, Steel, Plan (Flat) Unhardened for General Use 

F1667-0508 ................................ Nails, Spikes, and Staples 

G. Federal Specifications (Fed. Spec.): 

MM-L-736C ................................ Lumber; Hardwood 

H. Commercial Item Description (CID): 

A-A-55615 .................................. Shield, Expansion (Wood Screw and Lag Bolt Self Threading 

Anchors) 

I. Military Specification (Mil. Spec.): 

MIL-L-19140E ............................. Lumber and Plywood, Fire-Retardant Treated 

J. Truss Plate Institute (TPI): 

TPI-85......................................... Metal Plate Connected Wood Trusses 

K. U.S. Department of Commerce Product Standard (PS) 

PS 1-95 ...................................... Construction and Industrial Plywood 

PS 20-05 .................................... American Softwood Lumber Standard 

PART 2 - PRODUCTS 

2.1 LUMBER: 

A. Unless otherwise specified, each piece of lumber bear grade mark, stamp, or other identifying 

marks indicating grades of material, and rules or standards under which produced.  

1. Identifying marks in accordance with rule or standard under which material is produced, 

including requirements for qualifications and authority of the inspection organization, usage of 

authorized identification, and information included in the identification.  
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2. Inspection agency for lumber approved by the Board of Review, American Lumber Standards 

Committee, to grade species used. 

 
B. Lumber Other Than Structural: 

1. Unless otherwise specified, species graded under the grading rules of an inspection agency 

approved by Board of Review, American Lumber Standards Committee. 

2 Furring, blocking, nailers and similar items 100 mm (4 inches) and narrower Standard Grade; 

and, members 150 mm (6 inches) and wider, Number 2 Grade. 

C. Sizes: 

1. Conforming to Prod. Std., PS20. 

2. Size references are nominal sizes, unless otherwise specified, actual sizes within 

manufacturing tolerances allowed by standard under which produced. 

D. Moisture Content: 

1. At time of delivery and maintained at the site. 

2. Boards and lumber 50 mm (2 inches) and less in thickness: 19 percent or less. 

3. Lumber over 50 mm (2 inches) thick: 25 percent or less. 

E. Fire Retardant Treatment: 

1. Mil Spec. MIL-L-19140 with piece of treated material bearing identification of testing agency 

and showing performance rating. 

2. Treatment and performance inspection, by an independent and qualified testing agency that 

establishes performance ratings. 

F. Preservative Treatment: 

1. Do not treat Heart Redwood and Western Red Cedar. 

2. Treat wood members and plywood exposed to weather or in contact with plaster, masonry or 

concrete, including framing of open roofed structures; sills, sole plates, furring, and sleepers 

that are less than 600 mm (24 inches) from ground; nailers, edge strips, blocking, crickets, 

curbs, cant, vent strips and other members used in connection with roofing and flashing 

materials. 

3. Treat other members specified as preservative treated (PT). 

4. Preservative treat by the pressure method complying with ASTM D1760, except any process 

involving the use of Chromated Copper arsenate (CCA) for pressure treating wood is not 

permitted. 

 
2.2 PLYWOOD 

A. Comply with Prod. Std., PS 1. 

B. Bear the mark of a recognized association or independent inspection agency that maintains 

continuing control over quality of plywood which identifies compliance by veneer grade, group 

number, span rating where applicable, and glue type. 
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C. Sheathing: 

1. APA rated Exposure 1 or Exterior; panel grade CD or better 

D. Adhesive: if the product utilizes a wood adhesive for wood veneer 1/16” or less in thickness, the 

VOC limit would be 250 g/L or less.  If the wood adhesive is not for the above listed purpose, it 

would be considered a Contact Adhesive and should have no more than 80 g/L VOC content. 

 

2.3 ROUGH HARDWARE AND ADHESIVES: 

A. Anchor Bolts: 

1. ASME B18.2.1 and ANSI B18.2.2 galvanized, 13 mm (1/2 inch) unless shown otherwise. 

2. Extend at least 200 mm (8 inches) into masonry or concrete with ends bent 50 mm (2 inches). 

B. Miscellaneous Bolts: Expansion Bolts: C1D, A-A-55615; lag bolt, long enough to extend at least 

65 mm (2-1/2 inches) into masonry or concrete. Use 13 mm (1/2 inch) bolt unless shown 

otherwise. 

C. Washers 

1. ASTM F844. 

2. Use zinc or cadmium coated steel or cast iron for washers exposed to weather. 

D. Screws: 

1. Wood to Wood: ANSI B18.6.1 or ASTM C1002. 

2. Wood to Steel: ASTM C954, or ASTM C1002. 

E. Nails: 

1. Size and type best suited for purpose unless noted otherwise. Use aluminum-alloy nails, 

plated nails, or zinc-coated nails, for nailing wood work exposed to weather and on roof 

blocking. 

2. ASTM F1667: 

a. Common: Type I, Style 10. 

b. Concrete: Type I, Style 11. 

c. Barbed: Type I, Style 26. 

d. Underlayment: Type I, Style 25. 

e. Masonry: Type I, Style 27. 

f. Use special nails designed for use with ties, strap anchors, framing connectors, joists 

hangers, and similar items. Nails not less than 32 mm (1-1/4 inches) long, 8d and 

deformed or annular ring shank. 

. 
 

. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF FRAMING AND MISCELLANEOUS WOOD MEMBERS: 

A. Conform to applicable requirements of the following: 
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1. AFPA National Design Specification for Wood Construction for timber connectors. 

2. AITC Timber Construction Manual for heavy timber construction. 

3. AFPA WCD-number 1, Manual for House Framing for nailing and framing unless specified 

otherwise. 

4. APA for installation of plywood or structural use panels. 

5. ASTM F 499 for wood underlayment. 

6. TPI for metal plate connected wood trusses. 

B. Fasteners: 

1. Nails. 

a. Nail in accordance with the Recommended Nailing Schedule as specified in AFPA 

Manual for House Framing where detailed nailing requirements are not specified in nailing 

schedule. Select nail size and nail spacing sufficient to develop adequate strength for the 

connection without splitting the members. 

b. Use special nails with framing connectors. 

c. For sheathing and subflooring, select length of nails sufficient to extend 25 mm (1 inch) 

into supports. 

d. Use eight penny or larger nails for nailing through 25 mm (1 inch) thick lumber and for toe 

nailing 50 mm (2 inch) thick lumber. 

e. Use 16 penny or larger nails for nailing through 50 mm (2 inch) thick lumber. 

f. Select the size and number of nails in accordance with the Nailing Schedule except for 

special nails with framing anchors. 

g. Nailing Schedule; Using Common Nails: 

1) Joist bearing on sill or girder, toe nail three-8d or framing anchor 

2) Bridging to joist, toe nail each end two-8d 

3) Ledger strip to beam or girder three-16d under each joint. 

. 
2. Bolts: 

a. Fit bolt heads and nuts bearing on wood with washers. 

b. Countersink bolt heads flush with the surface of nailers. 

c. Embed in concrete and solid masonry or use expansion bolts. Special bolts or screws 

designed for anchor to solid masonry or concrete in drilled holes may be used. 

d. Use toggle bolts to hollow masonry or sheet metal. 

e. Use bolts to steel over 2.84 mm (0.112 inch, 11 gage) in thickness. Secure wood nailers 

to vertical structural steel members with bolts, placed one at ends of nailer and 600 mm 

(24 inch) intervals between end bolts. Use clips to beam flanges. 

3. Drill Screws to steel less than 2.84 mm (0.112 inch) thick. 

a. ASTM C1002 for steel less than 0.84 mm (0.033 inch) thick. 

b. ASTM C 954 for steel over 0.84 mm (0.033 inch) thick. 
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4. Power actuated drive pins may be used where practical to anchor to solid masonry, concrete, 

or steel. 

5. Do not anchor to wood plugs or nailing blocks in masonry or concrete. Use metal plugs, 

inserts or similar fastening. 

6. Screws to Join Wood: 

a. Where shown or option to nails. 

b. ASTM C1002, sized to provide not less than 25 mm (1 inch) penetration into anchorage 

member. 

c. Spaced same as nails. 

C. Blocking Nailers, and Furring: 

1. Install furring, blocking, nailers, and grounds where shown. 

2. Use longest lengths practicable. 

3. Use fire retardant treated wood blocking where shown at openings and where shown or 

specified. 

4. Layers of Blocking or Plates: 

a. Stagger end joints between upper and lower pieces. 

b. Nail at ends and not over 600 mm (24 inches) between ends. 

c. Stagger nails from side to side of wood member over 125 mm (5 inches) in width. 

D Rough Bucks: 

1. Install rough wood bucks at opening in masonry or concrete where wood frames or trim occur. 

2. Brace and maintain bucks plumb and true until masonry has been built around them or 

concrete cast in place. 

3. Cut rough bucks from 50 mm (2 inch) thick stock, of same width as partitions in which they 

occur and of width shown in exterior walls. 

4. Extend bucks full height of openings and across head of openings; fasten securely with 

anchors specified. 

E Sheathing: 

1. Use plywood or structural-use panels for sheathing. 

2. Lay panels with joints staggered, with edge and ends 3 mm (1/8 inch) apart and nailed over 

bearings as specified. 

3. Set nails not less than 9 mm (3/8 inch) from edges. 

4. Install 50 mm by 100 mm (2 inch by 4 inch) blocking spiked between joists, rafters and studs 

to support edge or end joints of panels. 

 5. Match and align sheathing which is an extension of work in place to existing. 

- - - E N D - - - 
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SECTION 06 20 00 
FINISH CARPENTRY 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies exterior and interior millwork. 

B. Items specified. 

- Moldings and  trim 

- Exterior trim 

1.2 RELATED WORK 

A. Framing, furring and blocking: Section 06 10 00, ROUGH CARPENTRY. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. 

B. Shop Drawings: 

1. Millwork items – Half full size scale for sections and details 1:50 (1/4-inch) for elevations and 

plans. 

2. Show construction and installation. 

C. Certificates: 

1. Indicating  preservative treatment of materials meet the requirements specified. 

2. Indicating moisture content of materials meet the requirements specified. 

D. List of acceptable sealers for fire retardant and preservative treated materials. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Protect lumber and millwork from dampness, maintaining moisture content specified both during 

and after delivery at site. 

B. Store finishing lumber and millwork in weathertight well ventilated structures or in space in existing 

buildings designated by COTR. Store at a minimum temperature of 210C (700F) for not less than 

10 days before installation. 

C. Pile lumber in stacks in such manner as to provide air circulation around surfaces of each piece. 

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. The 

publications are referenced in the text by the basic designation only. 

B. American Society of Testing and Materials (ASTM): 

A36/A36M-08 ............................. Structural Steel 

A53-07 ........................................ Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and 

Seamless 

A167-99 (R2009) ........................ Stainless and Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet, and Strip 
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B26/B26M-09 ............................. Aluminum-Alloy Sand Castings 

B221-08 ...................................... Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, 

Profiles, and Tubes 

E84-09 ........................................ Surface Burning Characteristics of Building Materials 

C. American Hardboard Association (AHA): 

A135.4-04 ................................... Basic Hardboard 

D. Builders Hardware Manufacturers Association (BHMA): 

A156.9-03 ................................... Cabinet Hardware 

A156.11-04 ................................. Cabinet Locks 

A156.16-02 ................................. Auxiliary Hardware 

E. Hardwood Plywood and Veneer Association (HPVA): 

HP1-09 ....................................... Hardwood and Decorative Plywood 

F. National Particleboard Association (NPA): 

A208.1-99 ................................... Wood Particleboard 

G. American Wood-Preservers’ Association (AWPA): 

AWPA C1-03 .............................. All Timber Products – Preservative Treatment by Pressure 

Processes 

H. Architectural Woodwork Institute (AWI): 

AWI-99 ....................................... Architectural Woodwork Quality Standards and Quality 

Certification Program 

I. National Electrical Manufacturers Association (NEMA): 

LD 3-05 ....................................... High-Pressure Decorative Laminates 

J. U.S. Department of Commerce, Product Standard (PS): 

PS20-05 ..................................... American Softwood Lumber Standard 

L Federal Specifications (Fed. Spec.): 

A-A-1922A .................................. Shield Expansion 

A-A-1936 .................................... Contact Adhesive 

FF-N-836D ................................. Nut, Square, Hexagon Cap, Slotted, Castle 

FF-S-111D(1) ............................. Screw, Wood 

MM-L-736(C) .............................. Lumber, Hardwood 

PART 2 - PRODUCTS 

2.1 LUMBER 

A. Grading and Marking: 

1. Lumber shall bear the grade mark, stamp, or other identifying marks indicating grades of 

material. 

2. Such identifying marks on a material shall be in accordance with the rule or standard under 

which the material is produced, including requirements for qualifications and authority of the 
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inspection organization, usage of authorized identification, and information included in the 

identification. 

3. The inspection agency for lumber shall be approved by the Board of Review, American 

Lumber Standards Committee, to grade species used. 

B. Sizes: 

1. Lumber Size references, unless otherwise specified, are nominal sizes, and actual sizes shall 

be within manufacturing tolerances allowed by the standard under which product is produced. 

2. Millwork, standing and running trim, and rails: Actual size as shown or specified. 

C. Hardwood: MM-L-736, species as specified for each item. 

D. Softwood: PS-20, exposed to view appearance grades: 

1. Use C select or D select, vertical grain for transparent finish including stain transparent finish. 

2. Use Prime for painted or opaque finish. 

E. Use edge grain Wood members exposed to weather. 

2.2 PLYWOOD 

A. Softwood Plywood: 

1. Prod. Std. 

2. Grading and Marking: 

a. Each sheet of plywood shall bear the mark of a recognized association or independent 

inspection agency that maintains continuing control over the quality of the plywood. 

b. The mark shall identify the plywood by species group or identification index, and shall 

show glue type, grade, and compliance with PS1. 

3. Plywood, 13 mm (1/2 inch) and thicker; not less than five ply construction, except 32 mm (1-

1/4 inch) thick plywood not less than seven ply. 

4. Plastic Laminate Plywood Cores: 

a. Exterior Type, and species group. 

b. Veneer Grade: A-C. 

5. Shelving Plywood: 

a. Interior Type, any species group. 

b. Veneer Grade: A-B or B-C. 

6. Other: As specified for item. 

2.3 ADHESIVE 

A. For Plastic Laminate: Fed. Spec. A-A-1936. 

B. For Interior Millwork: Unextended urea resin, unextended melamine resin, phenol resin, or 

resorcinol resin. 

C. For Exterior Millwork: Unextended melamine resin, phenol resin, or resorcinol resin. 

2.4 STAINLESS STEEL 

ASTM A167, Type 302 or 304. 
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2.5 HARDWARE 

A. Rough Hardware: 

1. Furnish rough hardware with a standard plating, applied after punching, forming and assembly 

of parts; galvanized, cadmium plated, or zinc-coated by electric-galvanizing process. 

Galvanized where specified. 

2. Use galvanized coating on ferrous metal for exterior work unless non-ferrous metals or 

stainless is used. 

3. Fasteners: 

a. Bolts with Nuts: FF-N-836. 

b. Expansion Bolts: A-A-1922A. 

c. Screws: Fed. Spec. FF-S-111. 

2.6 MOISTURE CONTENT 

A. Moisture content of lumber and millwork at time of delivery to site. 

1. Interior finish lumber, trim, and millwork 32 mm (1-1/4 inches) or less in nominal thickness: 12 

percent on 85 percent of the pieces and 15 percent on the remainder. 

2. Exterior treated or untreated finish lumber and trim 100 mm (4 inches) or less in nominal 

thickness: 15 percent. 

3. Moisture content of other materials shall be in accordance with the standards under which the 

products are produced. 

2. 7 FIRE RETARDANT TREATMENT 

A. Where wood members and plywood are specified to be fire retardant treated, the treatment shall 

be in accordance with Mil. Spec. MIL-L19140. 

B. Treatment and performance inspection shall be by an independent and qualified testing agency 

that establishes performance ratings. 

C. Each piece of treated material shall bear identification of the testing agency and shall indicate 

performance in accordance with such rating of flame spread and smoke developed. 

D. Treat wood for maximum flame spread of 25 and smoke developed of 25. 

E. Fire Resistant Softwood Plywood: 

1. Use Grade A, Exterior, plywood for treatment. 

2. Meet the following requirements when tested in accordance with ASTM E84. 

a. Flame spread: 0 to 25. 

b. Smoke developed: 100 maximum 

F. Fire Resistant Hardwood Plywood: 

1. Core: Fire retardant treated softwood plywood. 

2. Hardwood face and back veneers untreated, 

3. Factory seal panel edges, to prevent loss of fire retardant salts. 
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2. 8 PRESERVATIVE TREATMENT 

 Wood members and plywood exposed to weather or in contact with plaster, masonry or concrete, 

including wood members used for rough framing of millwork items except heart-wood Redwood 

and Western Red Cedar shall be preservative treated in accordance with AWPA Standards. 

A. Use Grade A, exterior plywood for treatment. 

2.9  EXTERIOR STANDING AND RUNNING TRIM 

 A.   Lumber trim for painted applications:  Kiln dried, finger jointed or solid lumber with smooth face 

and of the following species and grade:  1. Spanish Cedar; RIS 

 B.  Moldings:  Made to patterns included in WMMPA MM 12.  Wood Moldings made from kiln-dried 

stock and graded under WMMPA-WM4.1  Moldings for Opaque finish (Painted):  P-Grade 

Spanish Cedar. 

2.10  FABRICATION 

A. General: 

1. Except as otherwise specified, use AWI Custom Grade for architectural woodwork and 

interior millwork. 

2. Finish woodwork shall be free from pitch pockets. 

3. Except where special profiles are shown, trim shall be standard stock molding and members 

of the same species. 

4. Plywood shall be not less than 13 mm (1/2 inch), unless otherwise shown or specified. 

5. Edges of members in contact with concrete or masonry shall have a square corner caulking 

rebate. 

6. Fabricate members less than 4 m (14 feet) in length from one piece of lumber, back 

channeled and molded a shown. 

7. Interior trim and items of millwork to be painted may be fabricated from jointed, built-up, or 

laminated members, unless otherwise shown on drawings or specified. 

8.   Back out or kerf backs on the following members, t except members with ends exposed in 

finish work. 

  a. Exterior standing or running trim wider than 5 inches(125mm). 

 

PART 3 - EXECUTION 

3.1 ENVIRONMENTAL REQUIREMENTS 

A. Maintain work areas and storage areas to a minimum temperature of 210C (700F) for not less than 

10 days before and during installation of interior millwork. 

B. Do not install finish lumber or millwork in any room or space where wet process systems such as 

concrete, masonry, or plaster work is not complete and dry. 

3.2 INSTALLATION 

A. General: 
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1. Millwork receiving transparent finish shall be primed and back-painted on concealed surfaces. 

Set no millwork until primed and back-painted. 

2. Secure trim with fine finishing nails, screws, or glue as required. 

3. Set nails for putty stopping. Use washers under bolt heads where no other bearing plate 

occurs. 

4. Seal cut edges of preservative and fire retardant treated wood materials with a certified 

acceptable sealer. 

5. Coordinate with plumbing and electrical work for installation of fixtures and service 

connections in millwork items. 

6. Plumb and level items unless shown otherwise. 

7. Nail finish at each blocking, lookout, or other nailer and intermediate points; toggle or 

expansion bolt in place where nails are not suitable. 

8. Exterior Work: Joints shall be close fitted, metered, tongue and grooved, rebated, or lapped to 

exclude water and made up in thick white lead paste in oil. 

3.3 STANDING AND RUNNING TRIM INSTALLATION 

 A. Install with minimum number of joints practical using full length pieces from maximum 

  length of lumber available.  Do not use pieces less than 24 inches (610 mm) long, except  

  where necessary.  Stagger joints in adjacent and related standing and running trim.  Cope 

   at returns and miter at corners to produce tight fitting joints with full surface contact  

  throughout length of joint.  Use scarf joints for end-to-end joints.  Plane backs of casings  

  to provide uniform thickness across joints, where necessary for alignment. 

  1. Match color and grain across joints. 

  2. Drill pilot holes in hardwood before fastening to prevent splitting.  Fasten to prevent 

   movement or warping.  Countersink fastener heads on exposed carpentry work and fill holes. 

  3. Fit exterior joints to exclude water.  Apply flat grain lumber with bark side exposed to 

   weather. 

 

- - - E N D - - - 
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SECTION 07 84 00 
FIRESTOPPING 

 
PART 1 GENERAL 

1.1 DESCRIPTION 

A. Closures of openings in walls, floors, and roof decks against penetration of flame, heat, and 

smoke or gases in fire resistant rated construction. 

B. Closure of openings in walls against penetration of gases or smoke in smoke partitions. 

1.2 RELATED WORK 

A. Sealants and application: Section 07 92 00, JOINT SEALANTS. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. 

B. Manufacturers literature, data, and installation instructions for types of firestopping and smoke 

stopping used. 

C. List of FM, UL, or WH classification number of systems installed. 

D. Certified laboratory test reports for ASTM E814 tests for systems not listed by FM, UL, or WH 

proposed for use. 

1.4 DELIVERY AND STORAGE 

A. Deliver materials in their original unopened containers with manufacturer’s name and product 

identification.  

B. Store in a location providing protection from damage and exposure to the elements. 

1.5 WARRANTY 

 Firestopping work subject to the terms of the Article “Warranty of Construction”, FAR clause 

52.246-21, except extend the warranty period to five years. 

1.6 QUALITY ASSURANCE 

 FM, UL, or WH or other approved laboratory tested products will be acceptable. 

1.7 APPLICABLE PUBLICATIONS 

A. Publications listed below form a part of this specification to the extent referenced. Publications 

are referenced in the text by the basic designation only. 

B. American Society for Testing and Materials (ASTM): 

E84-10 ........................................ Surface Burning Characteristics of Building Materials 

E814-11 ...................................... Fire Tests of Through-Penetration Fire Stops 

C. Factory Mutual Engineering and Research Corporation (FM): 

 Annual Issue Approval Guide Building Materials 

D. Underwriters Laboratories, Inc. (UL): 

 Annual Issue Building Materials Directory 

 Annual Issue Fire Resistance Directory 
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1479-10 ...................................... Fire Tests of Through-Penetration Firestops 

E. Warnock Hersey (WH): 

 Annual Issue Certification Listings 

PART 2 - PRODUCTS 

2.1 FIRESTOP SYSTEMS 

A. Use either factory built (Firestop Devices) or field erected (through-Penetration Firestop Systems) 

to form a specific building system maintaining required integrity of the fire barrier and stop the 

passage of gases or smoke. 

B. Through-penetration firestop systems and firestop devices tested in accordance with ASTM E814 

or UL 1479 using the "F" or "T" rating to maintain the same rating and integrity as the fire barrier 

being sealed. "T" ratings are not required for penetrations smaller than or equal to 100 mm (4 in) 

nominal pipe or 0.01 m2 (16 sq. in.) in overall cross sectional area. 

C. Products requiring heat activation to seal an opening by its intumescence shall exhibit a 

demonstrated ability to function as designed to maintain the fire barrier. 

D. Firestop sealants used for firestopping or smoke sealing shall have following properties: 

1. Contain no flammable or toxic solvents. 

2. Have no dangerous or flammable out gassing during the drying or curing of products. 

3. Water-resistant after drying or curing and unaffected by high humidity, condensation or 

transient water exposure. 

4. When used in exposed areas, shall be capable of being sanded and finished with similar 

surface treatments as used on the surrounding wall or floor surface.  

E. Firestopping system or devices used for penetrations by glass pipe, plastic pipe or conduits, 

unenclosed cables, or other non-metallic materials shall have following properties: 

1. Classified for use with the particular type of penetrating material used. 

2. Penetrations containing loose electrical cables, computer data cables, and communications 

cables protected using firestopping systems that allow unrestricted cable changes without 

damage to the seal. 

3. Intumescent products which would expand to seal the opening and act as fire, smoke, toxic 

fumes, and, water sealant. 

F. Maximum flame spread of 25 and smoke development of 50 when tested in accordance with 

ASTM E84. 

G. FM, UL, or WH rated or tested by an approved laboratory in accordance with ASTM E814. 

H. Materials to be asbestos free. 

2.2 SMOKE STOPPING IN SMOKE PARTITIONS 

A. Use silicone sealant in smoke partitions as specified in Section 07 92 00, JOINT SEALANTS.  

B. Use mineral fiber filler and bond breaker behind sealant. 
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C. Sealants shall have a maximum flame spread of 25 and smoke developed of 50 when tested in 

accordance with E84. 

D. When used in exposed areas capable of being sanded and finished with similar surface 

treatments as used on the surrounding wall or floor surface. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

 Submit product data and installation instructions, as required by article, submittals, after an on 

site examination of areas to receive firestopping. 

3.2 PREPARATION 

A. Remove dirt, grease, oil, loose materials, or other substances that prevent adherence and 

bonding or application of the firestopping or smoke stopping materials. 

B. Remove insulation on insulated pipe for a distance of 150 mm (six inches) on either side of the 

fire rated assembly prior to applying the firestopping materials unless the firestopping materials 

are tested and approved for use on insulated pipes. 

3.3 INSTALLATION 

A. Do not begin work until the specified material data and installation instructions of the proposed 

firestopping systems have been submitted and approved. 

B. Install firestopping systems with smoke stopping in accordance with FM, UL, WH, or other 

approved system details and installation instructions. 

C. Install smoke stopping seals in smoke partitions. 

3.4 CLEAN-UP AND ACCEPTANCE OF WORK 

A. As work on each floor is completed, remove materials, litter, and debris. 

B. Do not move materials and equipment to the next-scheduled work area until completed work is 

inspected and accepted by the COTR. 

C. Clean up spills of liquid type materials. 

- - - E N D - - - 
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SECTION 07 92 00 
JOINT SEALANTS 
 

PART 1 - GENERAL 

1.1 DESCRIPTION: 

 Section covers all sealant and caulking materials and their application, wherever required for 

complete installation of building materials or systems. 

1.2 QUALITY CONTROL: 

A. Installer Qualifications: An experienced installer who has specialized in installing joint sealants 

similar in material, design, and extent to those indicated for this Project and whose work has 

resulted in joint-sealant installations with a record of successful in-service performance. 

B. Source Limitations: Obtain each type of joint sealant through one source from a single 

manufacturer. 

C. Product Testing: Obtain test results from a qualified testing agency based on testing current 

sealant formulations within a 12-month period. 

1. Testing Agency Qualifications: An independent testing agency qualified according to ASTM 

C1021. 

2. Test elastomeric joint sealants for compliance with requirements specified by reference to 

ASTM C920, and where applicable, to other standard test methods. 

3. Test elastomeric joint sealants according to SWRI’s Sealant Validation Program for 

compliance with requirements specified by reference to ASTM C920 for adhesion and 

cohesion under cyclic movement, adhesion-in peel, and indentation hardness.  

4. Test other joint sealants for compliance with requirements indicated by referencing standard 

specifications and test methods. 

D.  Preconstruction Field-Adhesion Testing: Before installing elastomeric sealants, field test their 

adhesion to joint substrates in accordance with sealant manufacturer’s recommendations:  

1. Locate test joints where indicated or, if not indicated, as directed by Contracting Officer.  

2. Conduct field tests for each application indicated below: 

a. Each type of elastomeric sealant and joint substrate indicated. 

b. Each type of non-elastomeric sealant and joint substrate indicated. 

3. Notify COTR seven days in advance of dates and times when test joints will be erected.  

4. Arrange for tests to take place with joint sealant manufacturer’s technical representative 

present. 

E. VOC: Acrylic latex and Silicon sealants shall have less than 50g/l VOC content. 

F. Mockups: Before installing joint sealants, apply elastomeric sealants as follows to verify 

selections made under sample Submittals and to demonstrate aesthetic effects and qualities of 

materials and execution:  
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1. Joints in mockups of assemblies specified in other Sections that are indicated to receive 

elastomeric joint sealants, which are specified by reference to this section.  

 

1.3 SUBMITTALS: 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. 

B. Manufacturer's installation instructions for each product used. 

C. Cured samples of exposed sealants for each color where required to match adjacent material. 

D. Manufacturer's Literature and Data:  

1. Caulking compound  

2. Primers  

3. Sealing compound, each type, including compatibility when different sealants are in contact 

with each other. 

1.4 PROJECT CONDITIONS: 

A. Environmental Limitations:  

1. Do not proceed with installation of joint sealants under following conditions: 

a. When ambient and substrate temperature conditions are outside limits permitted by joint 

sealant manufacturer or are below 40 °F. 

b. When joint substrates are wet. 

B. Joint-Width Conditions: 

1. Do not proceed with installation of joint sealants where joint widths are less than those 

allowed by joint sealant manufacturer for applications indicated. 

C. Joint-Substrate Conditions: 

1. Do not proceed with installation of joint sealants until contaminants capable of interfering with 

adhesion are removed from joint substrates. 

1.5 DELIVERY, HANDLING, AND STORAGE: 

A. Deliver materials in manufacturers' original unopened containers, with brand names, date of 

manufacture, shelf life, and material designation clearly marked thereon. 

B. Carefully handle and store to prevent inclusion of foreign materials. 

C. Do not subject to sustained temperatures exceeding 90 °F or less than 40 °F. 

1.6 DEFINITIONS: 

A. Definitions of terms in accordance with ASTM C717 and as specified. 

B. Back-up Rod: A type of sealant backing. 

C. Bond Breakers: A type of sealant backing. 

D. Filler: A sealant backing used behind a back-up rod. 
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1.7 WARRANTY: 

A. Warranty exterior sealing against leaks, adhesion, and cohesive failure, and subject to terms of 

"Warranty of Construction" Article specified in GENERAL CONDITIONS, except that warranty 

period shall be extended to two years. 

B. General Warranty: Special warranty specified in this Article shall not deprive Government of other 

rights Government may have under other provisions of Contract Documents and shall be in 

addition to, and run concurrent with, other warranties made by Contractor under requirements of 

Contract Documents. 

 

1.8 APPLICABLE PUBLICATIONS: 

A. Publications listed below form a part of this specification to extent referenced. Publications are 

referenced in text by basic designation only. 

B. American Society for Testing and Materials (ASTM): 

C509-06 ..................................... Elastomeric Cellular Preformed Gasket and Sealing Material. 

C612-10 ..................................... Mineral Fiber Block and Board Thermal Insulation.  

C717-10 ..................................... Standard Terminology of Building Seals and Sealants. 

C834-10 ..................................... Latex Sealants. 

C919-08 ..................................... Use of Sealants in Acoustical Applications. 

C920-10 ..................................... Elastomeric Joint Sealants. 

C1021-08 ................................... Laboratories Engaged in Testing of Building Sealants 

C1193-09 ................................... Standard Guide for Use of Joint Sealants. 

C1330-02(R2007) ...................... Cylindrical Sealant Backing for Use with Cold Liquid Applied 

Sealants. 

D1056-07 ................................... Specification for Flexible Cellular Materials—Sponge or 

Expanded Rubber. 

E84-09 ........................................ Surface Burning Characteristics of Building Materials. 

C. Sealant, Waterproofing and Restoration Institute (SWRI).  

 The Professionals’ Guide 

 

PART 2 - PRODUCTS  

2.1 SEALANTS: 

A. S-1:  

1. ASTM C920, polyurethane or polysulfide.  

2. Type M.  

3. Class 25.  

4. Grade NS.  

5. Shore A hardness of 20-40  
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B. S-4:  

1. ASTM C920 polyurethane or polysulfide.  

2. Type S.  

3. Class 25.  

4. Grade NS.  

5. Shore A hardness of 25-40. 

2.2 CAULKING COMPOUND: 

A. C-1: ASTM C834, acrylic latex. 

B. C-2: One component acoustical caulking, non drying, non hardening, synthetic rubber. 

2.3 COLOR: 

A. Sealants used with exposed masonry shall match color of brick. 

B. Color of sealants for other locations shall be light gray or aluminum, unless specified otherwise. 

C. Caulking shall be light gray or white, unless specified otherwise. 

2.4 JOINT SEALANT BACKING: 

A. General: Provide sealant backings of material and type that are non-staining; are compatible with 

joint substrates, sealants, primers, and other joint fillers; and are approved for applications 

indicated by sealant manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings: ASTM C1330, of type indicated below and of size and density to 

control sealant depth and otherwise contribute to producing optimum sealant performance: 

1. Type C: Closed-cell material with a surface skin. 

C. Elastomeric Tubing Sealant Backings: Neoprene, butyl, EPDM, or silicone tubing complying with 

ASTM D1056, nonabsorbent to water and gas, and capable of remaining resilient at temperatures 

down to minus 32 °C (minus 26 °F). Provide products with low compression set and of size and 

shape to provide a secondary seal, to control sealant depth, and otherwise contribute to optimum 

sealant performance. 

D. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 

manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint 

surfaces at back of joint where such adhesion would result in sealant failure. Provide self-

adhesive tape where applicable. 

2.5 FILLER: 

A. Mineral fiber board: ASTM C612, Class 1. 

B. Thickness same as joint width. 

C. Depth to fill void completely behind back-up rod.  

2.6 PRIMER: 

A. As recommended by manufacturer of caulking or sealant material.  

B. Stain free type. 
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2.7 CLEANERS-NON POUROUS SURFACES: 

A. Chemical cleaners acceptable to manufacturer of sealants and sealant backing material, free of 

oily residues and other substances capable of staining or harming joint substrates and adjacent 

non-pourous surfaces and formulated to promote adhesion of sealant and substrates. 

 

PART 3 - EXECUTION 

3.1 INSPECTION: 

A. Inspect substrate surface for bond breaker contamination and unsound materials at adherent 

faces of sealant. 

B. Coordinate for repair and resolution of unsound substrate materials.  

C. Inspect for uniform joint widths and that dimensions are within tolerance established by sealant 

manufacturer. 

3.2 PREPARATIONS: 

A. Prepare joints in accordance with manufacturer's instructions and SWRI. 

B. Clean surfaces of joint to receive caulking or sealants leaving joint dry to the touch, free from 

frost, moisture, grease, oil, wax, lacquer paint, or other foreign matter that would tend to destroy 

or impair adhesion. 

1. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical 

abrading, or a combination of these methods to produce a clean, sound substrate capable of 

developing optimum bond with joint sealants.  

2. Remove loose particles remaining from above cleaning operations by vacuuming or blowing 

out joints with oil-free compressed air. Porous joint surfaces include the following: 

a. Concrete. 

b. Masonry. 

c. Unglazed surfaces of ceramic tile. 

3. Remove laitance and form-release agents from concrete. 

4. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm 

substrates, or leave residues capable of interfering with adhesion of joint sealants. 

a. Metal. 

b. Glass. 

c. Porcelain enamel. 

d. Glazed surfaces of ceramic tile. 

C. Do not cut or damage joint edges. 

D. Apply masking tape to face of surfaces adjacent to joints before applying primers, caulking, or 

sealing compounds. 

1. Do not leave gaps between ends of sealant backings. 

2. Do not stretch, twist, puncture, or tear sealant backings. 
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3. Remove absorbent sealant backings that have become wet before sealant application and 

replace them with dry materials. 

E. Apply primer to sides of joints wherever required by compound manufacturer's printed 

instructions.  

1. Apply primer prior to installation of back-up rod or bond breaker tape.  

2. Use brush or other approved means that will reach all parts of joints. 

F. Take all necessary steps to prevent three sided adhesion of sealants. 

3.3 BACKING INSTALLATION: 

A. Install back-up material, to form joints enclosed on three sides as required for specified depth of 

sealant. 

B. Where deep joints occur, install filler to fill space behind the back-up rod and position the rod at 

proper depth. 

C. Cut fillers installed by others to proper depth for installation of back-up rod and sealants. 

D. Install back-up rod, without puncturing the material, to a uniform depth, within plus or minus 3 mm 

(1/8 inch) for sealant depths specified. 

E. Where space for back-up rod does not exist, install bond breaker tape strip at bottom (or back) of 

joint so sealant bonds only to two opposing surfaces. 

F. Take all necessary steps to prevent three sided adhesion of sealants. 

3.4 SEALANT DEPTHS AND GEOMETRY: 

A. At widths up to 6 mm (1/4 inch), sealant depth equal to width. 

B. At widths over 6 mm (1/4 inch), sealant depth 1/2 of width up to 13 mm (1/2 inch) maximum depth 

at center of joint with sealant thickness at center of joint approximately 1/2 of depth at adhesion 

surface. 

3.5 INSTALLATION: 

A. General:  

1. Apply sealants and caulking only when ambient temperature is between  

5 degrees C and 38 degrees C (40 and 100 degrees F).  

2. Do not use polysulfide base sealants where sealant may be exposed to fumes from 

bituminous materials, or where water vapor in continuous contact with cementitious materials 

may be present.  

3. Do not use sealant type listed by manufacture as not suitable for use in locations specified.  

4. Apply caulking and sealing compound in accordance with manufacturer's printed instructions.  

5. Avoid dropping or smearing compound on adjacent surfaces.  

6. Fill joints solidly with compound and finish compound smooth.  

7. Tool joints to concave surface unless shown or specified otherwise.  

8. Apply compounds with nozzle size to fit joint width.  

 9. Test sealants for compatibility with each other and substrate. Use only compatible sealant.  
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B. For application of sealants, follow requirements of ASTM C1193 unless specified otherwise.  

C. Where gypsum board partitions are of sound rated, fire rated, or smoke barrier construction, 

follow requirements of ASTM C919 only to seal all cut-outs and intersections with the adjoining 

construction unless specified otherwise.  

1. Apply a 6 mm (1/4 inch) minimum bead of sealant each side of runners (tracks), including 

those used at partition intersections with dissimilar wall construction. 

2. Coordinate with application of gypsum board to install sealant immediately prior to application 

of gypsum board. 

3. Partition intersections: Seal edges of face layer of gypsum board abutting intersecting 

partitions, before taping and finishing or application of veneer plaster-joint reinforcing.  

4. Openings: Apply a 6 mm (1/4 inch) bead of sealant around all cut-outs to seal openings of 

electrical boxes, ducts, pipes and similar penetrations. To seal electrical boxes, seal sides 

and backs.  

5. Control Joints: Before control joints are installed, apply sealant in back of control joint to 

reduce flanking path for sound through control joint. 

3.6 FIELD QUALITY CONTROL: 

A.  Inspect joints for complete fill, for absence of voids, and for joint configuration complying with 

specified requirements. Record results in a field adhesion test log.  

B.  Inspect tested joints and report on following: 

1. Whether sealants in joints connected to pulled-out portion failed to adhere to joint substrates 

or tore cohesively. Include data on pull distance used to test each type of product and joint 

substrate. 

2. Compare these results to determine if adhesion passes sealant manufacturer’s field-adhesion 

hand-pull test criteria. 

3. Whether sealants filled joint cavities and are free from voids. 

4. Whether sealant dimensions and configurations comply with specified requirements. 

C. Record test results in a field adhesion test log. Include dates when sealants were installed, 

names of persons who installed sealants, test dates, test locations, whether joints were primed, 

adhesion results and percent elongations, sealant fill, sealant configuration, and sealant 

dimensions. 

D. Repair sealants pulled from test area by applying new sealants following same procedures used 

to originally seal joints. Ensure that original sealant surfaces are clean and new sealant contacts 

original sealant.  

E. Evaluation of Field-Test Results: Sealants not evidencing adhesive failure from testing or 

noncompliance with other indicated requirements, will be considered satisfactory. Remove 

sealants that fail to adhere to joint substrates during testing or to comply with other requirements. 

Retest failed applications until test results prove sealants comply with indicated requirements.  
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3.7 CLEANING: 

A. Fresh compound accidentally smeared on adjoining surfaces: Scrape off immediately and rub 

clean with a solvent as recommended by the caulking or sealant manufacturer. 

B. After filling and finishing joints, remove masking tape. 

C. Leave adjacent surfaces in a clean and unstained condition. 

3.8 LOCATIONS: 

A. Exterior Building Joints, Horizontal and Vertical: 

1. Metal to Metal: Type S-1 

2. Metal to Masonry or Stone: Type S-1 

3. Masonry to Masonry or Stone: Type S-1 

4. Threshold Setting Bed: Type S-1, S-4 

E. Interior Caulking: 

1. Perimeter of Doors, Windows, Access Panels which Adjoin Concrete or Masonry Surfaces: 

Type C-1. 

 

---END--- 
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SECTION 08 11 13 
HOLLOW METAL DOORS AND FRAMES 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies steel doors, steel frames and related components. 

B. Terms relating to steel doors and frames as defined in ANSI A123.1 and as specified. 

1.2 RELATED WORK  

A. Aluminum frames entrance work: Section 08 41 13, ALUMINUM-FRAMED ENTRANCES AND 

STOREFRONTS. 

B Door Hardware: Section 08 71 00, DOOR HARDWARE. 

1.3 TESTING 

 An independent testing laboratory shall perform testing. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. 

B. Manufacturers Literature and Data: 

1. Fire rated doors and frames, showing conformance with NFPA 80 and Underwriters 

Laboratory, Inc., or Intertek Testing Services or Factory Mutual fire rating requirements and 

temperature rise rating for stairwell doors. Submit proof of temperature rating. 

1.5 SHIPMENT  

A. Prior to shipment label each door and frame to show location, size, door swing and other 

pertinent information. 

B. Fasten temporary steel spreaders across the bottom of each door frame. 

1.6 STORAGE AND HANDLING 

A. Store doors and frames at the site under cover.  

B. Protect from rust and damage during storage and erection until completion. 

1.7 APPLICABLE PUBLICATIONS 

A. Publications listed below form a part of this specification to the extent referenced. Publications 

are referenced in the text by the basic designation only. 

B. Door and Hardware Institute (DHI): 

A115 Series ................................ Steel Door and Frame Preparation for Hardware, Series A115.1 

through A115.17 (Dates Vary) 

C. Steel Door Institute (SDI): 

113-01 ........................................ Thermal Transmittance of Steel Door and Frame Assemblies  

A250.8-03 ................................... Standard Steel Doors and Frames 



REPLACE DOORS LARGE CIRCLE HOLLOW METAL DOORS AND FRAMES 
VAMC CHILLICOTHE, OHIO   
 

 

08 11 13-2 

D. American Society for Testing and Materials (ASTM): 

A167-99(R2004) ......................... Stainless and Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet, and Strip 

A568/568-M-07 .......................... Steel, Sheet, Carbon, and High-Strength, Low-alloy, Hot-Rolled 

and Cold-Rolled 

A1008-08 .................................... Steel, sheet, Cold-Rolled, Carbon, Structural, High Strength Low 

Alloy and High Strength Low Alloy with Improved Formability 

B209/209M-07 ............................ Aluminum and Aluminum-Alloy Sheet and Plate 

B221/221M-08 ............................ Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, 

Profiles and Tubes 

D1621-04 ................................... Compressive Properties of Rigid Cellular Plastics 

E90-04 ........................................ Laboratory Measurement of Airborne Sound Transmission Loss 

of Building Partitions  

E. The National Association Architectural Metal Manufactures (NAAMM):  

Metal Finishes Manual (1988 Edition) 

F. National Fire Protection Association (NFPA):  

80-09 .......................................... Fire Doors and Fire Windows 

G. Underwriters Laboratories, Inc. (UL):  

Fire Resistance Directory 

H. Intertek Testing Services (ITS):  

Certifications Listings…Latest Edition 

I. Factory Mutual System (FM):  

Approval Guide 

 

PART 2 - PRODUCTS  

2.1 MATERIALS 

A. Sheet Steel: ASTM A1008, cold-rolled for panels (face sheets) of doors. 

B. Anchors, Fastenings and Accessories: Fastenings anchors, clips connecting members and 

sleeves from zinc coated steel.  

C Prime Paint: Paint that meets or exceeds the requirements of A250.8. 

 
2.2 FABRICATION GENERAL 

A. GENERAL: 

1. Follow SDI A250.8 for fabrication of standard steel doors, except as specified otherwise. 

Doors to receive hardware specified in Section 08 71 00, DOOR HARDWARE. Tolerances as 

per SDI A250.8. Thickness, 44 mm (1-3/4 inches), unless otherwise shown. 

2. Close top edge of exterior doors flush and seal to prevent water intrusion. 
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3. When vertical steel stiffeners are used for core construction, fill spaces between stiffeners 

with mineral fiber insulation. 

B Extra Heavy Duty Doors: SDI A250.8, Level 3, Model 2 of size and design shown. Polyurethane 

core construction Types b, c, e, or f, for exterior doors. Use for detention doors, stairwell doors 

and security doors. 

1. Performance Characteristics   

 a. U-value: .35 

 2.3 METAL FRAMES  

A. General:  

1. SDI A250.8, 1.3 mm (0.053 inch) thick sheet steel, types and styles as shown or scheduled.  

2. Frames for exterior doors: Fabricate from 1.7 mm (0.067 inch) thick galvanized steel 

conforming to ASTM A525. 

3. Frames for detention door (Type 22): Minimum 2 mm (0.093 inch) thick.  

4 Frames for doors specified to have automatic door operators; Security doors (Type 36);  

5 Knocked-down frames are not acceptable. 

6. Provide frames with manufacturer installed block-outs for electrical/security connections. 

B. Reinforcement and Covers:  

1. SDI A250.8 for, minimum thickness of steel reinforcement welded to back of frames. 

2. Provide mortar guards securely fastened to back of hardware reinforcements except on lead-

lined frames.  

3. Where concealed door closers are installed within the head of the door frames, prepare 

frames for closers and provide 1 mm (0.042 inch) thick steel removable stop sections for 

access to concealed face plates and control valves, except when cover plates are furnished 

with closer. 

 C. Terminated Stops: SDI A250.8. 

D. Glazed Openings  

a. Integral stops on exterior, corridor, or secure side of door.  

b. Design rabbet width and depth to receive glazing material or panel shown or specified. 

. Frame Anchors:  

1. Floor anchors:  

a. Where floor fills occur, provide extension type floor anchors to compensate for depth of 

fill.  

b. At bottom of jamb use 1.3 mm (0.053 inch) thick steel clip angles welded to jamb and 

drilled to receive two 6 mm (1/4 inch) floor bolts. Use 50 mm x 50 mm (2 inch by 2 inch) 9 

mm by (3/8 inch) clip angle for lead lined frames, drilled for 9 mm (3/8 inch) floor bolts.  

c. Where mullions occur, provide 2.3 mm (0.093 inch) thick steel channel anchors, drilled 

for two 6 mm (1/4 inch) floor bolts and frame anchor screws.  
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d. Where sill sections occur, provide continuous 1 mm (0.042 inch) thick steel rough bucks 

drilled for 6 mm (1/4 inch) floor bolts and frame anchor screws. Space floor bolts at 50 

mm (24 inches) on center.  

2. Jamb anchors:  

a. Locate anchors on jambs near top and bottom of each frame, and at intermediate points 

not over 600 mm (24 inches) apart, except for fire rated frames space anchors as 

required by labeling authority .  

b. Form jamb anchors of not less than 1 mm (0.042 inch) thick steel unless otherwise 

specified.  

c. Anchors set in masonry: Use adjustable anchors designed for friction fit against the frame 

and for extension into the masonry not less than 250 mm (10 inches). Use one of 

following type:  

1) Wire loop type of 5 mm (3/16 inch) diameter wire.  

2) T-shape or strap and stirrup type of corrugated or perforated sheet steel.  

d. Anchors for stud partitions: Either weld to frame or use lock-in snap-in type. Provide tabs 

for securing anchor to the sides of the studs. 

e. Anchors for frames set in prepared openings:  

1) Steel pipe spacers with 6 mm (1/4 inch) inside diameter welded to plate reinforcing at 

jamb stops or hat shaped formed strap spacers, 50 mm (2 inches) wide, welded to 

jamb near stop.  

2) Drill jamb stop and strap spacers for 6 mm (1/4 inch) flat head bolts to pass thru 

frame and spacers.  

3) Two piece frames: Subframe or rough buck drilled for 6 mm (1/4 inch) bolts.  

f. Anchors for observation windows and other continuous frames set in stud partitions.  

1) In addition to jamb anchors, weld clip anchors to sills and heads of continuous frames 

over 1200 mm (4 feet) long.  

2) Anchors spaced 600 mm (24 inches) on centers maximum.  

g. Modify frame anchors to fit special frame and wall construction and provide special 

anchors where required.  

2.4 METAL SECURITY FRAMES  

1. Prepare panels and frames of each assembly to receive hardware, devices, and accessory 

units as shown and scheduled. Reinforce work for hardware and devices, and cut work for 

mortised or concealed units; comply with ANSI A115 series specifications, working from 

templates supplied by unit manufacturers and suppliers: 

a. Locate conduit, devices, and accessories as required by the drawings.  

b. Locate hardware, devices, and accessories as shown and scheduled (including on 

approved shop drawings) or, if not otherwise indicated: 1) in accordance with DHI 
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Recommended Locations for Builder's Hardware or, 2) in accordance with security device 

manufacturer's recommendation for optimum responses, but 3) in any case, as required 

to achieve required assembly performances. 

c. Except where assembly is equipped with door-seal stripping at jambs and head, provide 

neoprene door silencers on stops; three at strike jamb for single door, and four at head 

for double door. 

d. Except as otherwise indicated, pre-fabricate and preassemble security door assemblies 

to include full extent of required conduit-protected electrical/electronic power-and-control 

wiring placed and supported to avoid conflicts with other elements and subsequent 

drilling/cutting-in of work during installation of units. Provide access ports as required to 

support 1 inch (25 mm) conduit. 

e. Clearances: Not more than 1/8 inch (3 mm) at jambs and heads, except not more than 

1/4 inch (6 mm) between fire-rated pair of doors.  Nor more than 1/4 inch (6 mm) at 

bottom.  Undercut for carpets are not permitted where doors are used in corridors. 

Fabricate frames with horizontally slotted bolt holes 

2.5 TRANSOM PANELS  

A. Fabricate panels as specified for flush doors.  

B. Fabricate bottom edge with rabbet stop to fit top of door where no transom bar occurs.  

2.6 LOUVERS 

A. General:  

1. Sight proof type with stationary blades the full thickness of the door. 

2. Design lightproof louvers to exclude passage of light but permit free ventilation.  

3. Provide insect screen and wire guards at exterior doors, except where doors are located 

below completely enclosed areaways, the wire guard is not required.  

B. Fabrication:  

1. Steel louvers 0.8 mm (0.032 inch) thick for interior doors, and 1.3 mm (0.053 inch) inch thick 

for exterior doors.  

2. Fabricate louvers as complete units. Install in prepared cutouts in doors. 

3. Weld stationary blades to frames. Weld louvers into door openings.  

4. Provide block-out boxes per the frame manufacturer in frames at areas indicated in the 

drawings for future electrical/security connections. Ensure that block-outs are installed to 

remain open and usable after frames are grouted full. 

2.7 SHOP PAINTING 

 SDI A250.8. 
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PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Plumb, align and brace frames securely until permanent anchors are set.  

1. Use triangular bracing near each corner on both sides of frames with temporary wood 

spreaders at midpoint.  

2. Use wood spreaders at bottom of frame if the shipping spreader is removed.  

3. Protect frame from accidental abuse.  

4. Where construction will permit concealment, leave the shipping spreaders in place after 

installation, otherwise remove the spreaders after the frames are set and anchored.  

5. Remove wood spreaders and braces only after the walls are built and jamb anchors are 

secured.  

B. Floor Anchors:  

1. Anchor the bottom of door frames to floor with two 6 mm (1/4 inch) diameter expansion bolts. 

Use 9 mm (3/8 inch) bolts on lead lined frames.  

2. Power actuated drive pins may be used to secure frame anchors to concrete floors.  

C. Jamb Anchors:  

1. Anchors in masonry walls: Embed anchors in mortar. Fill space between frame and masonry 

wall with grout or mortar as walls are built. 

2. Coat frame back with a bituminous coating prior to lining of grout filling in masonry walls. 

3. Secure anchors to sides of studs with two fasteners through anchor tabs. Use steel drill 

screws to steel studs.  

4. Frames set in prepared openings of masonry or concrete: Expansion bolt to wall with 6 mm 

(1/4 inch) expansion bolts through spacers. Where subframes or rough bucks are used, 6 

mm (1/4 inch) expansion bolts on 600 mm (24 inch) centers or power activated drive pins 600 

mm (24 inches) on centers. Secure two piece frames to subframe or rough buck with 

machine screws on both faces.  

D. Install anchors for labeled fire rated doors to provide rating as required. 

F. Grout frames full as indicted on the drawings.  

3.2 INSTALLATION OF DOORS AND APPLICATION OF HARDWARE 

 A. Install doors and hardware at the location (heights) as specified. 

 B. Install in accordance with the manufacturer’s printed instructions and DHI A115.1G   
  unless specified otherwise. 

 C. Drill and tap screw holes in steel frames and doors for surface mounted hardware. 

 D. Use shims only at hinges where required to provide uniform clearance and alignment of   
  door.  Cut shims from stainless steel sheet to same size as hinge. 

 E. Do not drive screws in place. 

 F. Carefully fit and securely attach hardware items to doors and frames. 
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 G. Closers including those with hold-open features: 

  1. Where closers are mounted on doors, mount with hex nuts and bolts; fasten foot   
   to frame with machine screws. 

  2. Mount to provide maximum door opening permitted by building construction or   
   equipment. 

  3. Use regular arm mounting except where door swing is less than 90 degrees or   
   closer is on interior of exterior door or door is equipped with roller latch. 

 H. Thresholds: 

  1. Install thresholds in a bed of sealant with  machine screws and expansion shields.   
   For sealants see Section 07 92 00,  JOINT SEALANTS. 

  2. Cut thresholds to closely fit jambs. 

  3. Drill and cut for door holders and bottom bolts where required. 

 I. Install automatic door bottom so that gasket is automatically forced down to tightly seal   
  instantly when the door is fully closed, and raised instantly when the door begins to open.   
  Mount automatic door bottom to provide 5 mm (3/16 inch) clearance at door bottom. 

 J. Install rain drips for heads of door frames not protected by canopy or soffit. 

3.3 INSTALLING WEATHERSTRIPPING AND SEALS 

 A. Accurately cut and fit weatherstrips and seals.  Carefully align for full contact and tight   

  seal and secure firmly to maintain weatherproof, waterproof, and lightproof seal without   

  preventing smooth and easy operations of doors. 

3.4 CLEANING AND ADJUSTING 

 A. Adjust doors, including hardware to operate as designed without binding or deformation   

  of the members.   

 B. After installation, clean surfaces, remove temporary labels, paint spots and other    

  defacement. 

 C. Clean pre-finished and plated items and items fabricated from stainless steel, aluminum   

  and copper alloys, as recommended by the manufacturer. 

3.5 PROTECTION 

 A. Protect doors and hardware from damage until completion of the project. 

- - - E N D - - - 
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SECTION 08 41 13 
ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL  

1.1 DESCRIPTION: 

 This section specifies aluminum entrance work including storefront construction, hung doors,  and 

other components to make a complete assembly. 

1.2 RELATED WORK: 

A. Glass and Glazing: Section 08 80 00, GLAZING.  

B. Hardware: Section 08 71 00, DOOR HARDWARE.  

C. Automatic Door Operators: Section 08 71 13, AUTOMATIC DOOR OPERATORS. 

D. Automatic Door Operators: Section 08 71 13.11 LOW ENERGY POWER ASSIST DOOR 

OPERATORS  

1.3 SUBMITTALS: 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. 

B. Shop Drawings: (1/2 full scale) showing construction, anchorage, reinforcement, and installation 

details. 

C. Manufacturer’s Literature and Data: 

1. Doors, each type. 

2. Entrance and Storefront construction. 

D. Samples: 

     1. Two samples of anodized aluminum of each color showing finish and maximum shade range.  

     2. Two samples of organic finish of each color specified.  

E. Manufacturer's Certificates: 

1. Stating that aluminum has been given specified thickness of anodizing. 

2. Indicating manufacturer's qualifications specified. 

1.4 QUALITY ASSURANCE: 

A. Approval by Contracting Officer is required of products of proposed manufacturer, or supplier, 

and will be based upon submission by Contractor certification. 

B. Certify manufacturer regularly and presently manufactures aluminum entrances and storefronts 

as one of their principal products. 

1.5 DELIVERY, STORAGE AND HANDLING: 

A. Deliver aluminum entrance and storefront material to the site in packages or containers; labeled 

for identification with the manufacturer's name, brand and contents. 

B. Store aluminum entrance and storefront material in weather-tight and dry storage facility. 

C. Protect from damage from handling, weather and construction operations before, during and after 

installation. 
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1.6 APPLICABLE PUBLICATIONS: 

A. The publications listed below form a part of this specification to the extent referenced. The 

publications are referenced in the text by the basic designation only. 

B. American Society for Testing and Materials (ASTM): 

B209-0607 .................................. Aluminum and Aluminum-Alloy Sheet and Plate 

B221-0508 .................................. Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, 

Shapes, and Tubes 

E283-04 ...................................... Rate of Air Leakage Through Exterior Windows, Curtain Walls, 

and Doors Under Specified Pressure Differences Across the 

Specimen 

E331-00(R2009) ......................... Water Penetration of Exterior Windows, Curtain Walls, and 

Doors by Uniform Static Air Pressure Difference 

F468-0610 .................................. Nonferrous Bolts, Hex Cap Screws, and Studs for General Use 

F593-0402(R2008) ..................... Stainless Steel Bolts, Hex Cap Screws, and Studs  

C. National Association of Architectural Metal Manufacturers (NAAMM): 

AMP 500 Series ......................... Metal Finishes Manual 

D. American Architectural Manufacturer's Association (AAMA): 

2604-0510 .................................. High Performance Organic Coatings on Architectural Aluminum 

Extrusions and Panels 

E. American Welding Society (AWS): 

D1.2-0308 .................................. Structural Welding Code Aluminum 

1.7 PERFORMANCE REQUIREMENTS: 

A. Shapes and thickness of framing members shall be sufficient to withstand a design wind load of 

not less than 24 pounds per square foot) of supported area with a deflection of not more than 

1/175 times the length of the member and a safety factor of not less than 1.65 (applied to overall 

load failure of the unit). Provide glazing beads, moldings, and trim of not less than 1.25 mm 

(0.050 inch) nominal thickness. 

B. Air Infiltration: When tested in accordance with ASTM E 283, air infiltration shall not exceed 2.63 

x 10-50 cm per square meter (0.06 cubic feet per minute per square foot) of fixed area at a test 

pressure of 0.30 kPa (6.24 pounds per square foot) 80 kilometers (50 mile) per hour wind. 

C. Water Penetration: When tested in accordance with ASTM E 331, there shall be no water 

penetration at a pressure of 0.38 kPa (8 pounds per square foot) of fixed area. 

 

PART 2 - PRODUCTS 

2.1 MATERIALS: 

A. Aluminum, ASTM B209 and B221: 

1. Alloy 6063 temper T5 for doors, door frames, fixed glass sidelights, storefronts and transoms.  
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2. Alloy 6061 temper T6 for other extruded structural members. 

3. For color anodized finish, use aluminum alloy as required to produce specified color. 

    B. Thermal Break: Manufacturer standard low conductive material retarding heat flow in the 

framework at exterior frames. 

C. Fasteners: 

1. Aluminum: ASTM F468, Alloy 2024. 

2. Stainless Steel: ASTM F593, Alloy Groups 1, 2 and 3. 

2.2 FABRICATION: 

A. Fabricate doors, of extruded aluminum sections not less than 3 mm (0.125 inch) thick. Fabricate 

glazing beads of aluminum not less than 1.0 mm (0.050 inch) thick. 

B. Accurately form metal parts and accurately fit and rigidly assemble joints, except those joints 

designed to accommodate movement. Seal joints to prevent leakage of both air and water. 

C. Make welds in aluminum in accordance with the recommended practice AWA D1.2. Use 

electrodes and methods recommended by the manufacturers of the metals and alloys being 

welded. Make welds behind finished surfaces so as to cause no distortion or discoloration of the 

exposed side. Clean welded joints of welding flux and dress exposed and contact surfaces. 

D. Make provisions in doors and frames to receive the specified hardware and accessories. 

Coordinate schedule and template for hardware specified under Section 08 71 00, DOOR 

HARDWARE. Where concealed closers or other mechanisms are required, provide the 

necessary space, cutouts, and reinforcement for secure fastening.  

E. Fit and assemble the work at the manufacturer's plant. Mark work that cannot be permanently 

plant-assembled to assure proper assembly in the field. 

2.3 PROTECTION OF ALUMINUM: 

A. Isolate aluminum from contact with dissimilar metals other than stainless steel, white bronze, or 

zinc by any of the following: 

1. Coat the dissimilar metal with two coats of heavy-bodied alkali resistant bituminous paint. 

2. Place caulking compound, or non-absorptive tape, or gasket between the aluminum and the 

dissimilar metal. 

3. Paint aluminum in contact with mortar, concrete and plaster, with a coat of aluminum paint 

primer. 

2.4 FRAMES: 

A. Fabricate doors, frames, mullions, transoms, frames for fixed glass and similar members from 

extruded aluminum not less than 3 mm (0.125 inch) thick. 

B. Provide integral stops and glass rebates and applied snap-on type trim. 

C. Use concealed screws, bolts and other fasteners. Secure cover boxes to frames in back of all 

lock strike cutouts. 
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D. Fabricate framework with thermal breaks in frames where insulating glass is scheduled and 

specified under Section 08 80 00, GLAZING. 

2.5 STILE AND RAIL DOORS: 

A. Nominal 45 mm (1-3/4 inch) thick, with stile and head rail 125 mm 5 inches wide, and bottom rail 

200mm 8 inches wide. 

B. Bevel single-acting doors 3 mm (1/8 inch) at lock, hinge and meeting stile edges. Provide 

clearances of 2 mm (1/16 inch) at hinge stiles, 3 mm (1/8 inch) at lock stiles and top rails, and 5 

mm (3/16 inch) at floors and thresholds. Form glass rebates integrally with stiles and rails. 

Glazing beads may be formed integrally with stiles and rails or applied type secured with 

fasteners at 150 mm (six inches) on centers. 

C. Construct doors with a system of welded joints or interlocking dovetail joints between stiles and 

rails. Clamp door together through top and bottom rails with 9 mm (3/8 inch) primed steel rod 

extending into the stiles, and having a self-locking nut and washer at each end. Reinforce stiles 

and rails to prevent door distortion when tie rods are tightened. Provide a compensating spring-

type washer under each nut to take up any stresses that may develop. Construct joints between 

rails and stiles to remain rigid and tight when door is operated. 

D. Weather-stripping: Provide removable, woven pile type (silicone-treated) weather-stripping 

attached to aluminum or vinyl holder. Make slots for applying weather-stripping integral with doors 

and door frame stops. Apply continuous weather-stripping to heads, jambs, bottom, and meeting 

stiles of doors and frames. Install weather-stripping so doors can swing freely and close 

positively. 

2.6 REINFORCEMENT FOR BUILDERS HARDWARE: 

A. Fabricate from stainless steel plates. 

B. Hinge and pivot reinforcing: 4.55 mm (0.1793 inch) thick. 

C. Reinforcing for lock face, flush bolts, concealed holders, concealed or surface mounted closers: 

2.66 mm (0.1046 inch) thick. 

D. Reinforcing for all other surface mounted hardware: 1.5 mm (0.0598 inch) thick. 

2.7 COVERS AND TRIM 

A. Fabricate corner covers and trim shown from 1.5 mm (0.0625 inch) thick sheet aluminum of 

longest available lengths. 

B. Use concealed fasteners. 

C. Provide aluminum stiffener and other supporting members shown or as required to maintain the 

integrity of the components. 

2.8 FINISH 

A. In accordance with NAAMM AMP 500 series. 

B. Anodized Aluminum: 



REPLACE DOORS LARGE CIRCLE ALUMINUM ENTRANCES AND STOREFRONTS 
VAMC CHILLICOTHE, OHIO   

08 41 13 - 5 

   1. Clear Finish: Chemically etched medium matte, with clear anodic coating, Class I 

Architectural, 7 mils thick at interior doors and frames. 

   C. Fluorocarbon Finish: AAMA 605.2, high performance coating at exterior doors and frames. 

 1. Color:  From manufacturer’s full range of colors. 

 

PART 3 - EXECUTION 

3.1 INSTALLATION: 

A. Allowable Installation Tolerances: Install work plumb and true, in alignment and in relation to lines 

and grades shown. Variation of 3 mm (1/8 inch) in 2400 mm (eight feet), non-accumulative, is 

maximum permissible for plumb, level, warp, bow and alignment. 

B. Anchor aluminum frames to adjoining construction at heads, jambs and bottom and to steel 

supports, and bracing. Anchor frames with stainless steel or aluminum countersunk flathead, 

expansion bolts or machine screws, as applicable. Use aluminum clips for internal connections of 

adjoining frame sections. 

C. Where work is installed within masonry or concrete openings, place no parts other than built-in 

anchors and provision for operating devices located in the floor, until after the masonry or 

concrete work is completed. 

D. Install hardware specified under Section 08 71 00, DOOR HARDWARE. 

   E. Install hung door operators specified under Section 08 71 13.11 LOW ENERGY POWER ASSIST 

AUTOMATIC DOOR OPERATORS. 

3.2 ADJUSTING: 

 After installation of entrance and storefront work is completed, adjust and lubricate operating 

mechanisms to insure proper performance. 

3.3 PROTECTION, CLEANING AND REPAIRING: 

 Remove all mastic smears and other unsightly marks, and repair any damaged or disfiguration of 

the work. Protect the installed work against damage or abuse. 

- - - E N D - - - 



REPLACE DOORS LARGE CIRCLE      DOOR HARDWARE 
VAMC CHILLICOTHE, OHIO  

08 71 00-1 
 

SECTION 08 71 00 
DOOR HARDWARE 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. Door hardware and related items necessary for complete installation and operation of doors.  

1.2 RELATED WORK 

A. Caulking: Section 07 92 00 JOINT SEALANTS. 

B. Application of Hardware: Section 08 11 13, HOLLOW METAL DOORS AND FRAMES,  Section 

08 41 13, ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS, Section 08 71 13, 

AUTOMATIC DOOR OPERATORS Section,  08 71 13.11, LOW ENERGY DOOR OPERATORS  

D. Painting: Section 09 91 00, PAINTING. 

F. Electrical: Division 26, ELECTRICAL. 

1.3 GENERAL 

A. All hardware shall comply with UFAS, (Uniform Federal Accessible Standards) unless specified 

otherwise. 

B. Hardware for Labeled Fire Doors and Exit Doors: Conform to requirements of NFPA 80 for 

labeled fire doors and to NFPA 101 for exit doors, as well as to other requirements specified. 

Provide hardware listed by UL, except where heavier materials, large size, or better grades are 

specified herein under paragraph HARDWARE SETS. In lieu of UL labeling and listing, test 

reports from a nationally recognized testing agency may be submitted showing that hardware has 

been tested in accordance with UL test methods and that it conforms to NFPA requirements. 

C. Hardware for application on metal and wood doors and frames shall be made to standard 

templates. Furnish templates to the fabricator of these items in sufficient time so as not to delay 

the construction.  

D. The following items shall be of the same manufacturer, if possible, except as otherwise specified:  

1. Mortise locksets.  

2. Hinges for hollow metal and wood doors.  

3. Surface applied overhead door closers.  

4. Exit devices.  

5. Floor closers. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND 

SAMPLES.  Submit 6 copies of the schedule per Section 01 33 23 plus 2 copies to the VAMC 

Locksmith (VISN Locksmith if the VAMC does not have a locksmith). 

B. Hardware Schedule: Prepare and submit hardware schedule in the following form: 

Hardware 
Item 

Quantity Size Reference 
Publication 
Type No. 

Finish Mfr. 
Name 
and 

Key 
Control 
Symbols 

UL Mark 
(if fire 
rated and 

ANSI/BHMA 
Finish 
Designation 
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Catalog 
No. 

listed) 

         

         

         
 

C. Samples and Manufacturers' Literature:  

1. Samples: All hardware items (proposed for the project) that have not been previously 

approved by Builders Hardware Manufacturers Association shall be submitted for approval. 

Tag and mark all items with manufacturer's name, catalog number and project number.  

2. Samples are not required for hardware listed in the specifications by manufacturer's catalog 

number, if the contractor proposes to use the manufacturer's product specified. 

D. Certificate of Compliance and Test Reports: Submit certificates that hardware conforms to the 

requirements specified herein. Certificates shall be accompanied by copies of reports as 

referenced. The testing shall have been conducted either in the manufacturer's plant and certified 

by an independent testing laboratory or conducted in an independent laboratory, within four years 

of submittal of reports for approval. 

1.5 DELIVERY AND MARKING 

 Deliver items of hardware to job site in their original containers, complete with necessary 

appurtenances including screws, keys, and instructions. Tag one of each different item of 

hardware and deliver to COTR for reference purposes. Tag shall identify items by Project 

Specification number and manufacturer's catalog number. These items shall remain on file in 

COTR's office until all other similar items have been installed in project, at which time the COTR 

will deliver items on file to Contractor for installation in predetermined locations on the project. 

1.6 INSTRUCTIONS 

A. Hardware Set Symbols on Drawings: Except for protective plates, door stops, mutes, thresholds 

and the like specified herein, hardware requirements for each door are indicated on drawings by 

symbols. Symbols for hardware sets consist of letters "HW" followed by a number. Each number 

designates a set of hardware items applicable to a door type.  

B. Manufacturers' Catalog Number References: Where manufacturers' products are specified 

herein. Manufacturers whose products are specified are identified by abbreviations as follows:  

C. Keying: All cylinders shall be keyed into existing Great Grand Master Key System. Provide 

removable core cylinders for exterior openings and openings with exit devices, that are 

removable only with a special key or tool without disassembly of knob or lockset. Cylinders shall 

be BEST 7 pin type, 0 Bitted x US26D and two key blanks.  Keying information shall be furnished 

at a later date by the COTR.  
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1.7 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. The 

publications are referenced in the text by the basic designation only. In text, hardware items are 

referred to by series, types, etc., listed in such specifications and standards, except as otherwise 

specified.  

B. American Society for Testing and Materials (ASTM): 

F883-04 ...................................... Padlocks  

C. American National Standards Institute/Builders Hardware Manufacturers Association 

(ANSI/BHMA): 

A156.1-00 ................................... Butts and Hinges 

A156.2-03 ................................... Bored and Pre-assembled Locks and Latches 

A156.3-01 ................................... Exit Devices  

A156.4-00 ................................... Door Controls (Closers)  

A156.5-01 ................................... Auxiliary Locks and Associated Products  

A156.6-05 ................................... Architectural Door Trim  

A156.8-05 ................................... Door Controls-Overhead Stops and Holders  

A156.13-05 ................................. Mortise Locks and Latches Series 1000  

A156.15-06 ................................. Release Devices-Closer Holder, Electromagnetic and 

Electromechanical 

A156.16-02 ................................. American National Standard for Auxiliary Hardware 

A156.18-00 ................................. Materials and Finishes  

A156.21-06 ................................. Thresholds 

A156.22-05 ................................. Door Gasketing and Edge Seal Systems 

A156.23-04 ................................. Electromagnetic Locks 

A156.24-03 ................................. Delayed Egress Locking Systems 

A156.26-00 ................................. Continuous Hinges 

A156.31  ..................................... American National Standard for Electric Strikes and Frame 

Mounted Actuators 

A250.8-03 ................................... Standard Steel Doors and Frames 

D. National Fire Protection Association (NFPA):  

80-06 .......................................... Fire Doors and Fire Windows  

101-05 ........................................ Life Safety Code 

E. Underwriters Laboratories, Inc. (UL):  

 Building Materials Directory (2007) 
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PART 2 - PRODUCTS 

2.1 BUTT HINGES 

A. ANSI A156.1. The following types of butt hinges shall be used for the types of doors listed, except 

where otherwise specified: 

1. Exterior Doors: Type A2111 for exterior doors. Hinges for exterior doors shall have 

non-removable pins. 

2. Interior Doors:  

 a. Type A8112 for lower usage doors; office doors, storeroom doors, etc. 

 b. Type A8111 for cross corridor doors, stairwell doors, push/pull restroom doors. 

3. Hinge sizing: 

 a. Height – 4-1/2” high for door widths up to 3’ 0”.  5” high for door widths greater than 3’ 0”. 

 b. Width – For 1-3/4” thick doors provide 4-1/2 wide hinges, for 2” thick doors provide 5” 

 wide hinges, for 2-1/4” thick doors provide 5” wide hinges, for flush frames.  Hinge leaves 

 shall be sufficiently wide to allow doors to swing clear of door frame trim 

4. Hinge quantity: Provide 2 hinges for doors up to 60 inches, 3 hinges for doors up to 90 inches 

and 4 hinges for doors up to 120 inches. Dutch doors will require 4 hinges. 

5. Automatic doors hung on butts, provide Type A2111 for exterior doors and aluminum doors, 

and Type A8111 for other doors. 

6. Any door installed in structural steel frames: Type A2412, A8412, A2411 or A8411 as 

applicable, except where otherwise specified. Such hinges shall be of same quality and 

weight as other hinges listed above for applicable door sizes. 

7. Provide electrical hinges.  If manufacturer cannot provide the plug connectors, then material 

supplier is to equip electric hinges with 8 position connector system.  Provide pins and crimp 

wires into male and female connectors.  Provide 6” pigtail. 

B. See Articles "MISCELLANEOUS HARDWARE" and "HARDWARE SETS" for pivots and hinges 

other than butts specified above and continuous hinges specified below. 

2.2 DOOR CLOSING DEVICES 

Closing devices shall be products of one manufacturer for each type specified.   

2.3 OVERHEAD CLOSERS 

A. Conform to ANSI A156.4, Grade 1. 

B. Closers shall conform to the following:  

1. The closer shall have 50 percent adjustable closing force over minimum value for that closer 

and have adjustable hydraulic back check effective between 60 degrees and 85 degrees of 

door opening. 

2. Where specified, closer shall have hold-open feature.  

3. Size Requirements: Size closers in accordance with manufacturer’s recommendations and  

provide multi-size closers, sizes 1 through 6. 
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4. Material of closer shall be cast iron or aluminum. 

5. Arm and brackets for closers shall be steel, malleable iron or high strength ductile cast iron.  

6. Closers shall have full size cover. 

7. Closers shall have adjustable hydraulic back-check and separate valves for closing and 

latching speed.  

8. Provide closers for wood doors with sex bolts or through bolts and grommet nuts. 

2.4 DOOR STOPS 

A. Conform to ANSI A156.16. 

B. Provide door stops wherever an opened door or any item of hardware thereon would strike a wall, 

column, equipment or other parts of building construction. For concrete, masonry or quarry tile 

construction, use lead expansion shields for mounting door stops.  

C. Substitute floor stops Type L02141 or L02161 as appropriate, when wall bumpers would not 

provide an effective door stop.  

D. Where drywall partitions occur, use floor stops, Type L02141 or L02161.  

E. Provide stop Type L02011 or L02181, as applicable for exterior doors. 

F. Omit stops where floor mounted door holders are required and where automatic operated doors 

occur.  

G. Provide appropriate roller bumper for each set of doors (except where closet doors occur) where 

two doors would interfere with each other in swinging.  

H. Provide appropriate door mounted stop on doors in individual toilets where floor or wall mounted 

stops cannot be used.  

I. Provide overhead surface applied stop Type C02541, ANSI A156.8 on patient toilet doors in 

bedrooms where toilet door could come in contact with the bedroom door.  

J. Provide door stops on doors where combination closer magnetic holders are specified.  

2.5 OVERHEAD DOOR HOLDERS 

 Conform to ANSI Standard A156.8. Overhead holders shall be of sizes recommended by holder 

manufacturer for each width of door. Set overhead holders for 110 degree opening, unless limited 

by building construction or equipment.  

2.6 FLOOR DOOR HOLDERS 

 Conform to ANSI Standard A156.16. Provide extension strikes for Types L01301 and L01311 

holders where necessary. 

2.7 LOCKS AND LATCHES 

A. Conform to ANSI A156.13. Locks and latches for doors 45 mm (1-3/4 inch) thick or over shall 

have beveled fronts. Lock cylinders shall have not less than seven pins.   Cylinders shall be 

furnished with construction removable cores and construction master keys for exterior doors and 

doors with exit devices.  Cylinder shall be removable by special key or tool. Construct all cores so 

that they will be interchangeable into the core housings of all mortise locks, rim locks, cylindrical 
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locks, and any other type lock included in the BEST Great Grand Master Key System. 

Disassembly of lever or lockset shall not be required to remove core from lockset. All locksets or 

latches on double doors with fire label shall have latch bolt with 19 mm (3/4 inch) throw. Provide 

temporary keying device or construction core of allow opening and closing during construction 

and prior to the installation of final cores. Interior non exit device doors shall be fixed core. 

B. In addition to above requirements, locks and latches shall comply with following requirements:  

1. Mortise Lock and Latch Sets: Conform to ANSI/BHMA A156.13. Mortise locksets shall be 

series 1000, minimum Grade 1. All locksets and latchsets, except on designated doors in 

Psychiatric (Mental Health) areas, shall have lever handles similar to Newport-lever Design. 

Lever handle shall be fabricated from cast brass, bonze or stainless steel. No substitute lever 

design or material shall be accepted. All locks and latchsets shall be furnished with straight 

lip strike and wrought box. Lock function F02 shall be furnished with occupancy indicator. All 

lock cases installed on lead lined doors shall be lead lined before applying final hardware 

finish. Furnish armored fronts for all mortise locks. 

2. Auxiliary locks shall be as specified under hardware sets and conform to ANSI A156.5.  

3. Provide electric locksets with electrical connector system. Provide cable with same 

connectors for feed thru the door; from lock pocket to hinge. 

2.8 KEYS 

A. Stamp all keys with change number and key set symbol. Furnish keys in quantities as follows:  

Locks/Keys Quantity 

Cylinder locks 2 keys each  

Change key blanks 100 each different key way  

Master-keyed sets 6 keys each  

Grand Master sets 6 keys each  

Great Grand Master set 5 keys  

Control key 3 key  
 

 
2.9 ARMOR PLATES, COMBINATION KICK-MOP PLATES AND DOOR EDGING 

A. Conform to ANSI Standard A156.6. 

B. Provide protective plates as specified below:  

1. Kick-mop plates and armor plates plastic or metal, Type J100 series, color as required 

(clear).  

2. Provide kick-mop plates for both sides of each  new door, except where noted as not 

required. Kick-mop plates shall be 200 mm (8 inches) high. On push side of doors where 

jamb stop extends to floor, make combination kick-mop plates 38 mm (2 inches) less than 

width of door, except pairs of metal doors which shall have plates 25 mm (1 inch) less than 
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width of each door. Extend all other combination kick-mop plates to within 6 mm (1/4 inch) of 

each edge of doors. Kick mop plates shall butt astragals. For jamb stop requirements, see 

specification sections pertaining to door frames.  

3. Kick-mop plates are not required on following door sides:  

a) Armor plate side of doors; 

b) Exterior side of exterior doors; 

c) Closet side of closet doors; 

d) Storage side of doors to or from storage spaces; and 

e) Both sides of aluminum entrance doors.  

4. Armor plates for doors are listed under Article "Hardware Sets". Armor plates shall be 875 

mm (36 inches) high and 38 mm (1-1/2 inches) less than width of doors, except on pairs of 

metal doors. Plates on pairs of metal doors shall be 25 mm (1 inch) less than width of each 

door. Where top of intermediate rail of door is less than 875 mm (35 inches) from door 

bottom, extend armor plates to within 13 mm (1/2 inch) of top rail. On doors equipped with 

panic devices, extend armor plates to within 13 mm (1/2 inch) of panic bolt cross bar. 

5. Provide edge guards full door height.  For fire rated doors, provide non mortise edge guards, 

and for non rated doors provide mortise edge guards. 

2.10 EXIT DEVICES 

A. Conform to ANSI Standard A156.3. Exit devices shall be Grade 1; type and function are specified 

in hardware sets. Provide flush with finished floor strikes for vertical rod exit devices in interior of 

building. Trim shall have lever handles similar to locksets, unless otherwise specified.  

B. Exit devices for fire doors shall comply with Underwriters Laboratories, Inc., requirements for Fire 

Exit Hardware. Submit proof of compliance.  

2.11 FLUSH BOLTS (LEVER EXTENSION) 

A. Conform to ANSI A156.16. Flush bolts shall be Type L24081 unless otherwise specified. Furnish 

proper dustproof strikes conforming to ANSI A156.16, for flush bolts required on lower part of 

doors. Modify flush bolts to fit stiles of aluminum doors on double-acting doors.  

B. Face plates for cylindrical strikes shall be rectangular and not less than 25 mm by 63 mm (1 inch 

by 2-1/2 inches).  

C. Friction-fit cylindrical dustproof strikes with circular face plate may be used only where metal 

thresholds occur. 

2.12 DOOR PULLS 

 Conform to ANSI A156.6. Pull plate 90 mm by 350 mm (4 inches by 16 inches), unless otherwise 

specified. Pull to be 8” center to center.  Cut plates of door pulls for cylinders, or turn pieces 

where required.  
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2.13 PUSH PLATES 

 Conform to ANSI A156.6. Plastic, Type J302, 200 mm (8 inches) wide by 350 mm (16 inches) 

high. Provide plastic Type J300 plates 100 mm (4 inches wide by 350 mm (14 inches) high) 

where push plates are specified for doors with stiles less than 200 mm (8 inches) wide. Color 

shall be selected by the COTR.. Cut plates for cylinders, and turn pieces where required. When 

wood grain plastic plates are specified grain in plates shall run in same direction as grain of face 

veneer of wood doors.  

2.14 COMBINATION PUSH AND PULL PLATES 

 Conform to ANSI 156.6. Type J303, stainless steel 3 mm (1/8 inch) thick, 80 mm (3-1/3 inches) 

wide by 800 mm (16 inches) high), top and bottom edges shall be rounded. Secure plates to 

wood doors with 38 mm (1-1/2 inch) long No. 12 wood screws. Cut plates for turn pieces, and 

cylinders where required. Pull shall be mounted down.   

2.15 THRESHOLDS 

A. Conform to ANSI A156.21, mill finish extruded aluminum, except as otherwise specified. In 

existing construction, thresholds shall be installed in a bed of sealant with machine screws and 

expansion shields. In new construction, embed aluminum anchors coated with epoxy in concrete 

to secure thresholds. Furnish thresholds for the full width of the openings. 

B. For thresholds at elevators entrances see other sections of specifications. 

2.16 WEATHERSTRIPS (FOR EXTERIOR DOORS) 

 Conform to ANSI A156.22. Air leakage shall not to exceed 0.50 CFM per foot of crack length 

(0.000774m3/s/m). 

2.17 MISCELLANEOUS HARDWARE 

A. Access Doors (including Sheet Metal, Screen and Woven Wire Mesh Types): Except for fire-rated 

doors and doors to Temperature Control Cabinets, equip each single or double metal access 

door with Lock Type E76213, conforming to ANSI A156.5. Key locks as directed. Ship lock 

prepaid to the door manufacturer. Hinges shall be provided by door manufacturer.  

B. Cylinders for Various Partitions and Doors: Key cylinders same as entrance doors of area in 

which partitions and door occur, except as otherwise specified. Provide cylinders to operate 

locking devices where specified for following partitions and doors:  

C. Mutes: Conform to ANSI A156.16. Provide door mutes or door silencers Type L03011, of white or 

light gray color, on each steel door frame.   Furnish 3 mutes for single doors and 2 mutes for each 

pair of doors, except double-acting doors. Provide 2 mutes for each edge of sliding door which 

would contact door frame.  

2.18 FINISHES 

A. Exposed surfaces of hardware shall have ANSI A156.18, finishes as specified below. Finishes on 

all hinges, pivots, closers, thresholds, etc., shall be as specified below under "Miscellaneous 

Finishes." For field painting (final coat) of ferrous hardware, see Section 09 91 00, PAINTING.  
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B. 626 or 630: All surfaces on exterior and interior of buildings, except where other finishes are 

specified. 

C. Miscellaneous Finishes:  

1. Hinges --exterior doors: 626 or 630.  

2. Hinges --interior doors: 652.  

3. Pivots: Match door trim.  

4. Door Closers: Factory applied paint finish - Dull or Satin Aluminum color. 

5. Thresholds: Mill finish aluminum.  

6. Cover plates for floor hinges and pivots: 630.  

7. Kick plates and armor plates (non rated doors) – clear plastic. 

8. Armor plates on rated doors – CH BRN; chocolate brown (Rockwood #72010). 
9. Other primed steel hardware: 652.  

D. Where colors other than chocolate brown or black are specified, color of core material may be 

different than color of face.  

2.19 BASE METALS 

 Apply specified U.S. Standard finishes on different base metals as following:  

Finish Base Metal  

652 Steel  

626 Brass or bronze  

630 Stainless steel  
 

PART 3 - EXECUTION  

3.1 HARDWARE HEIGHTS 

     A. For new buildings locate hardware on doors at heights specified below unless otherwise noted: 

B. Hardware Heights from Finished Floor:  

1. Exit devices centerline of strike (where applicable) 1000 mm (40-5/16 inches).  

2. Locksets and latch sets centerline of strike 1000 mm (40-5/16 inches).  

3. Deadlocks cylinder and thumb turn centerline 1200 mm (48 inches).  

4. Hospital arm pull 1170 mm (46 inches) to centerline of bottom supporting bracket.  

5. Centerline of door pulls to be 1000 mm (42 inches).  

6. Push plates and push-pull shall be 1250 mm (53 inches) to top of plate. 

7. Push-pull latch to be 1000 mm (40-5/16 inches) to centerline of strike.  

8. Locate other hardware at standard commercial heights. Locate push and pull plates to 

prevent conflict with other hardware. 

3.2 INSTALLATION 

A. Closer devices, including those with hold-open features, shall be equipped and mounted to 

provide maximum door opening permitted by building construction or equipment. Closers shall be 
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mounted regular arm. Where closers are mounted on doors they shall be mounted with sex nuts 

and bolts; foot shall be fastened to frame with machine screws.  

B. Substitute parallel arm or top jamb mounting for regular arm mounting where the following 

conditions occur:  

1. Where door to room opens outward into corridor, provide parallel arm. 

2. Where exterior doors open outward, provide parallel arm for hollow metal doors and top jamb 

for aluminum doors.  

C. Fastenings: Suitable size and type and shall harmonize with hardware as to material and finish. 

Provide machine screws and lead expansion shields to secure hardware to concrete, ceramic or 

quarry floor tile, or solid masonry. Fiber or rawl plugs and adhesives are not permitted. All 

fastenings exposed to weather shall be of nonferrous metal.  

D. After locks have been installed; show in presence of COTR that keys operate their respective 

locks in accordance with keying requirements. (All keys, Master Key level and above shall be 

sent Registered Mail to the Medical Center Director along with the bitting list. Also a copy of the 

invoice shall be sent to the COTR for his records.) Installation of locks which do not meet 

specified keying requirements shall be considered sufficient justification for rejection and 

replacement of all locks installed on project. 

3.3 HARDWARE SETS 

 Following sets of hardware correspond to hardware symbols shown on drawings. Where 

hardware set for a single door is specified for a pair of doors; equip each leaf of such pair of 

doors with set noted.  

A. Abbreviations used in hardware schedule:  

1. CSK – Counter sunk holes and undercut oval head screws 
2. DT – Dummy Trim 
3. NL – Night Latch 
4. NRP – Non rising pin 
5. PA – Closer parallel arm mount 
6. Reg – Regular arm mount 
7. SVR – Surface vertical rod 
8. TJ – Top Jamb door closer mount 

B. Hardware sets. Type number is reference only; other brands will be accepted as equal. 

  

  

Hardware Schedule 
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Set: 1 

Doors: 24-11, 26-14, 27-14 

Description: Exterior aluminum pair of doors surface vertical rod exit devices with NL/DT trim 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

2 Pivot C07131 - 195 626   

2 Pivot - intermediate C07321 - M19 626   

1 Exit Device SVR (DT) Type 5, function 02 - ED4400 P1050 630   

1 Exit Device SVR (NL) Type 5, function 03 - ED4400 P1057 CT7SD 630   

1 Construction Core E09241 - A600 7-Pin 626   

1 Permanent core 1C-7 626   

2 Concealed overhead stop C01541 #6 low profile 630   

2 Closer (TJ) C02041 PT4C, D, H with 2" frame face adaptor plate - 
J7500 (includes 7786 plate) 689   

1 Threshold J32190    

2 Weather strip By aluminum door supplier    

1 Rain drip cap R3Y976    

2 Door sweep R3A535    

  

Set: 2 

Doors: C-01, C-03, C-05, C-06, C-13, C-14, C-15, C-17 

Description: Exterior aluminum door rim exit devices with NL trim 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

1 Pivot C07131 - 195 626   

1 Pivot - intermediate C07321 - M19 626   

1 Exit Device rim (NL) Type 4, function 03 - ED4200 P1057 CT7SD 630   

1 Construction Core E09241 - A600 7-Pin 626   

1 Permanent core 1C-7 626   

1 Concealed overhead stop C01541 #6 low profile 630   

1 Closer (TJ) C02041 PT4C, D, H with 2" frame face adaptor plate - 
J7500 (includes 7786 plate) 689   

1 Threshold J32190    
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2 Weather strip By aluminum door supplier    

1 Rain drip cap R3Y976    

1 Door sweep R3A535    

  

Set: 3 

Doors: C-02, C-04, C-12, C-16, C-22 

Description: Exterior aluminum door rim exit devices with NL trim and automatic operator 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

1 Pivot C07131 - 195 626   

1 Pivot - intermediate C07321 - M19 626   

1 Exit Device rim (NL) Type 4, function 03 - ED4200 P1057 CT7SD 630   

1 Construction Core E09241 - A600 7-Pin 626   

1 Permanent core 1C-7 626   

1 Concealed overhead stop C01541 #6 low profile 630   

1 Automatic operator By others    

1 Threshold J32190    

2 Weather strip By aluminum door supplier    

1 Rain drip cap R3Y976    

1 Door sweep R3A535    

Notes: Wall actuators for automatic operator provided by automatic operator supplier. 

  

Set: 4 

Doors: 27-03 

Description: Exterior hollow metal pair of doors surface vertical rod exit devices with NL/DT trim 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

6 Hinge (hvy wt) A2111 NRP US26D   

1 Construction Core E09241 - A600 7-Pin 626   

1 Permanent core 1C-7 626   

2 Closer (PA w/stop) C02021 PT-4C, D, H, G - CLP-7500 689   

2 Kick plate J102 - K1050 10" 4BE CSK US32D   
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1 Exit Device SVR (NL) Type 2, function 03 - ED5470 TH957 CT7SD 630   

1 Exit Device SVR (DT) Type 2, function 02 - ED5470 TH950 CT7SD 630   

1 Threshold J32190    

1 Rain drip cap R3Y976    

1 Head weather strip 2891APK    

2 Jamb weather strip 45041CNB TEK     

2 Door sweep R3A535    

2 Astragal R3A735 - 29324CNB    

  

Set: 5 

Doors: 30-03 

Description: Exterior hollow metal pair of doors surface vertical rod exit devices with NL/DT trim 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

6 Hinge (hvy wt) A2111 NRP US26D MK  

1 Construction Core E09241 - A600 7-Pin 626 YA  

1 Permanent core 1C-7 626 BE  

2 Closer (PA w/stop) C02061 PT4-C, D, H, G - CLP-7500T 689 NO  

2 Kick plate J102 - K1050 10" 4BE CSK US32D RO  

1 Exit Device SVR (NL) Type 2, function 03 - ED5470 TH957 CT7SD 630 RU  

1 Exit Device SVR (DT) Type 2, function 02 - ED5470 TH950 CT7SD 630 RU  

1 Threshold J32190  PE  

1 Rain drip cap R3Y976  PE  

1 Head weather strip 2891APK  PE  

2 Jamb weather strip 45041CNB TEK   PE  

2 Door sweep R3A535  PE  

2 Astragal R3A735 - 29324CNB  PE  

  

Set: 5.1 

Doors: C-08 

Description: Exterior hollow metal pair of doors surface vertical rod exit devices with NL/DT trim 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
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           Designation 

6 Hinge (hvy wt) A2111 NRP US26D   

1 Construction Core E09241 - A600 7-Pin 626   

1 Permanent core 1C-7 626   

2 Closer (PA w/stop) C02061 PT4-C, D, H, G - CLP-7500T 689   

2 Kick plate J102 - K1050 10" 4BE CSK US32D   

1 Exit Device SVR (NL) Type 2, function 03 - ED5470 TH957 CT7SD 630   

1 Exit Device SVR (DT) Type 2, function 02 - ED5470 TH950 CT7SD 630   

1 Threshold J32190    

1 Rain drip cap R3Y976    

1 Head weather strip 2891APK    

2 Jamb weather strip 45041CNB TEK     

2 Door sweep R3A535    

2 Astragal R3A735 - 29324CNB    

2 Vertical Rod Cover BFRC12 US32D   

2 Latch Guard Cover BFLG12 US32D   

  

Set: 6 

Doors: 24-04, 26-02 

Description: Exterior pair of doors with classroom lockset and manual flush bolts 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

6 Hinge (heavy weight) A2111 US26D   

1 Flush Bolt L04251 - 555 US26D   

1 Mortise Lock (classroom) F05 - ML2055 NSA CT7SD 626   

1 Permanent core 1C-7 626   

1 Construction Core E09241 - A600 7-Pin 626   

1 Closer (Reg arm) C02011 PT-4C, D, H - 7500 689   

2 Floor stop (hvy duty) 445 by Rockwood or equivalent US26D   

1 Threshold J32190    

2 Weather strip 45041CNB    

2 Door sweep R3A535    
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1 Astragal 375CR    

Notes: Mount astragal on building exterior, to provide security to lockset latchbolt. Closer for active door 
leaf. 

  

Set: 6.1 

Doors: 26-04 

Description: Exterior pair of doors with classroom lockset and manual flush bolts 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

6 Hinge (hvy wt) A2111 NRP US26D   

1 Flush Bolt L04251 - 555 US26D   

1 Mortise Lock (classroom) F05 - ML2055 NSA CT7SD 626   

1 Construction Core E09241 - A600 7-Pin 626   

1 Permanent core 1C-7 626   

1 Surface overhead stop C02541 #9ADJ 630   

1 Closer (PA w/stop) C02021 PT-4C, D, H, G - CLP-7500 689   

1 Threshold J32190    

1 Head weather strip 2891APK    

2 Jamb weather strip 45041CNB TEK     

2 Door sweep R3A535    

1 Astragal 375CR    

Notes: Mount astragal on building exterior, to provide security to lockset latchbolt. Closer for active leaf 
and overhead stop for inactive leaf. 

  

Set: 7 

Doors: 24-06, 24-10, 24-12, 26-03, 26-05, 27-01, 30-01, 30-04 

Description: Exterior door with rim exit device and lever trim 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

3 Hinge (hvy wt) A2111 NRP US26D   

1 Exit Device rim (lever) Type 1, function 08 - ED5200 N955 CT7SD 630   

1 Construction Core E09241 - A600 7-Pin 626   

1 Permanent core 1C-7 626   
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1 Closer (PA w/stop) C02021 PT-4C, D, H, G - CLP-7500 689   

1 Threshold J32190    

1 Rain drip cap R3Y976    

1 Head weather strip 2891APK    

2 Jamb weather strip 45041CNB TEK     

1 Door sweep R3A535    

  

Set: 8 

Doors: 26-06, 26-07, 26-08, 26-10, 26-13, 27-04, 27-05, 27-10, 27-11, 27-12, 27-13, 30-06, 30-08, 30-09, 
30-10, 30-11, 30-12, 30-13, C-10 

Description: Exterior door with rim exit device and NL trim 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

3 Hinge (hvy wt) A2111 NRP US26D   

1 Exit Device rim (NL) Type 4, function 03 - ED4200 P1057 CT7SD 630   

1 Construction Core E09241 - A600 7-Pin 626   

1 Permanent core 1C-7 626   

1 Closer (PA w/stop) C02021 PT-4C, D, H, G - CLP-7500 689   

1 Threshold J32190    

1 Rain drip cap R3Y976    

1 Head weather strip 2891APK    

2 Jamb weather strip 45041CNB TEK     

1 Door sweep R3A535    

  

Set: 9 

Doors: C-07, C-09, C-11, C-23, C-24 

Description: Exterior door with rim exit device, NL trim and automatic operator 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

3 Hinge (hvy wt) A2111 NRP US26D   

1 Exit Device rim (NL) Type 4, function 03 - ED4200 P1057 CT7SD 630   

1 Construction Core E09241 - A600 7-Pin 626   

1 Permanent core 1C-7 626   
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1 Automatic operator By others    

1 Threshold J32190    

1 Rain drip cap R3Y976    

2 Weather strip 45041CNB    

1 Door sweep R3A535    

Notes: Wall actuators for automatic operator provided by automatic operator supplier. 

  

Set: 10 

Doors: 24-01, 24-02, 26-01, 27-02, 30-02 

Description: Exterior door with mortise exit device and NL trim and sound seal 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

3 Hinge (hvy wt) A2111 NRP US26D   

1 Exit Device Mortise (NL) Type 3, function 03 - ED5657T TH9M57 CT7SD 630   

1 Construction Core E09241 - A600 7-Pin 626   

1 Permanent core 1C-7 626   

1 Closer (PA w/stop) C02021 PT-4C, D, H, G - CLP-7500 689   

1 Threshold J32190    

1 Rain drip cap R3Y976    

1 Head weather strip 2891APK    

2 Jamb sound seal 379CR    

1 Automatic Door Bottom 420APKL    

1 Door sweep drip cap 345A    

  

Set: 11 

Doors: 26-11, 26-12 

Description: Exterior inswing door with classroom lockset 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

3 Hinge (heavy weight) A2111 US26D   

1 Mortise Lock (classroom) F05 - ML2055 NSA CT7SD 626   

1 Construction Core E09241 - A600 7-Pin 626   
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1 Permanent core 1C-7 626   

1 Floor stop (hvy duty) 445 by Rockwood or equivalent US26D   

1 Threshold J32190    

2 Weather strip 45041CNB    

1 Door sweep R3A535    

  

Set: 11.1 

Doors: 24-03 

Description: Exterior inswing door with classroom lockset 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

3 Hinge (heavy weight) A2111 US26D   

1 Mortise Lock (classroom) F05 - ML2055 NSA CT7SD 626   

1 Permanent core 1C-7 626   

1 Construction Core E09241 - A600 7-Pin 626   

1 Concealed overhead stop C01541 #1ADJ 630   

1 Threshold J32190    

2 Weather strip 45041CNB    

1 Door sweep R3A535    

  

Set: 12 

Doors: 30-05, 30-07 

Description: Exterior door with storeroom lockset 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

3 Hinge (hvy wt) A2111 NRP US26D   

1 Mortise Lock (storeroom) F07 - ML2057 NSA CT7SD 626   

1 Closer (PA w/stop) C02021 PT-4C, D, H, G - CLP-7500 689   

1 Threshold J32190    

1 Rain drip cap R3Y976    

1 Head weather strip 2891APK    

2 Jamb weather strip 45041CNB TEK     
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1 Door sweep R3A535    

  

Set: 13 

Doors: 24-05 

Description: Exterior inswing door with storedoor lockset 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

3 Hinge (heavy weight) A2111 US26D   

1 Mortise Lock (store door) F14 - ML2022 NSA CT7SD 626   

2 Construction Core E09241 - A600 7-Pin 626   

2 Permanent core 1C-7 626   

1 Closer (Reg arm) C02011 PT-4C, D, H - 7500 689   

1 Floor stop (hvy duty) 445 by Rockwood or equivalent US26D   

1 Threshold J32190    

2 Weather strip 45041CNB    

1 Door sweep R3A535    

  

Set: 14 

Doors: C-18 

Description: Automatic Sliders 

Hardware Item                           Reference Publication Type No.                                   ANSI/BHMA Finish  
           Designation 

1 Mortise Cylinder Housing 1040-138- 7-Pin 626   

1 Construction Core E09241 - A600 7-Pin 626   

1 Permanent core 1C-7 626   

Notes: All other hardware by automatic slider supplier. 

 

 
- - - E N D - - 
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SECTION 08 71 13 
AUTOMATIC DOOR OPERATORS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies equipment, controls and accessories for automatic operation of swing and 

sliding doors. 

1.2 RELATED WORK 

A. Aluminum frames entrance work; Section 08 41 13, ALUMINUM-FRAMED ENTRANCES AND 

STOREFRONTS. 

B. Door hardware; Section 08 71 00, DOOR HARDWARE. 

C. Glass and glazing of doors and frames; Section 08 80 00, GLAZING. 

D. Electric general wiring, connections and equipment requirements; Division 26, ELECTRICAL. 

1.3 QUALITY ASSURANCE 

A. Automatic door operators, controls and other equipment shall be products of a manufacturer 

regularly engaged in manufacturing such equipment for a minimum of three years. 

B. One type of automatic door equipment shall be used throughout the building.  

C. Equipment installer shall have specialized experience and shall be approved by the 

manufacturer. 

1.4 WARRANTY 

A. Automatic door operators shall be subject to the terms of the "Warranty of Construction" Article 

of, GENERAL CONDITIONS, except that the Warranty period shall be two years in lieu of one 

year. 

1.5 MAINTENANCE MANUALS 

A. In accordance with Section 01 00 00, GENERAL REQUIREMENTS Article titled 

"INSTRUCTIONS", furnish maintenance manuals and instructions on automatic door operators. 

1.6 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. 

B. Manufacturer's literature and data describing operators, power units, controls, door hardware and 

safety devices.  

C. Shop Drawings: 

1. Showing location of controls and safety devices in relationship to each automatically operated 

door. 

2. Showing layout, profiles, product components, including anchorage, accessories, as 

applicable. 

3. Submit templates, wiring diagrams, fabrication details and other   information to coordinate 

the proper installation of the automatic door operators.  
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D. Submit in writing to COTR that items listed in Article 1.3 are in compliance. 

1.7 DESIGN CRITERIA 

A. As a minimum automatic door equipment shall comply with the requirements of BHMA 156.10. 

Except as otherwise noted on drawings, provide operators which will move the doors from the 

fully closed to fully opened position in five seconds maximum time interval, when speed 

adjustment is at maximum setting. 

B. Equipment: Conforming to UL 325. Provide key operated power disconnect wall switch for each 

door installation. 

C. Electrical Wiring, Connections and Equipment: Provide all motor, starter, controls, associated 

devices, and interconnecting wiring required for the installation. Equipment and wiring shall be as 

specified in Division 26, ELECTRICAL.  

1.8 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. The 

publications are referenced in the text by the basic designation only. 

B. Builders Hardware Manufacturers Association, Inc. (BHMA): 

A156.10-05 ................................. Power Operated Pedestrian Doors (BHMA 1601) 

C. National Fire Protection Association (NFPA): 

101-09 ........................................ Life Safety Code 

D. Underwriters Laboratory (UL): 

325-10 ........................................ Door, Drapery, Gate, Louver, and Window Operators and 

Systems 

 1.9 DELIVERY AND STORAGE 

A. Delivery shall be in factory’s original, unopened, undamaged container with identification labels 

attached. 
 

PART 2 - PRODUCTS 

2.1 SWING DOOR OPERATORS 

A. General: Swing door operators shall be of institutional type, door panel size 600 mm to 1250 mm 

(2'-0" to 5'-0") width, weight not to exceed 300 kg (600 pounds), electric operated for overhead 

mounting within the header or transom. Furnish metal mounting supports, brackets and other 

accessories necessary for the installation of operators at the head of the door frames. The motor 

on automatic door operator shall be provided with an interlock so that the motor will not operate 

when doors are electrically locked from opening.  

B. Operators shall have checking mechanism providing cushioning action at last part of door travel, 

in both opening and closing cycle. Operators shall be capable of recycling doors instantaneously 

to full open position from any point in the closing cycle when control switch is activated. Operators 

shall, when automatic power is interrupted or shut-off, permit doors to easily open manually 

without damage to automatic operator system. 
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C. Operator, enclosed in housing, shall open door by energizing motor and shall stop by electrically 

reducing voltage and stalling motor against mechanical stop. Door shall close by means of spring 

energy, and close force shall be controlled by gear system and motor being used as dynamic 

break without power, or controlled by hydraulic closer in electro-hydraulic operators. System shall 

operate as manual door control in event of power failure. Opening and closing speeds shall be 

adjustable: 

1. Operator Housing: Housing shall be a minimum of 112 mm (4-1/2 inches) wide by 140 mm 

(5.5 inches) high aluminum extrusions with enclosed end caps for application to 100 mm (4 

inches) and larger frame systems. All structural sections shall have a minimum thickness of 

3.2 mm (0.125 inch) and be fabricated of a minimum of 6063-T5 aluminum alloy. 

2. Power Operator: Completely assembled and sealed unit which shall include gear drive 

transmission, mechanical spring and bearings, all located in aluminum case and filled with 

special lubricant for extreme temperature conditions. Complete unit shall be rubber mounted 

with provisions for easy maintenance and replacement, without removing door from pivots or 

frame. 

3. Connecting hardware shall have drive arm attached to door with a pin linkage rotating in a 

self-lubricating bearing. Door shall not pivot on shaft of operator. 

4. Electrical Control: Operator shall have a self contained electrical control unit, including 

necessary transformers, relays, rectifiers, and other electronic components for proper 

operation and switching of power operator. All connecting harnesses shall have interlocking 

plugs.  

2.2 MICROPRCESSOR CONTROLS 

A. The system shall include a multi-function microprocessor control providing adjustable hold open 

time (1–30 seconds), LED indications for sensor input signals and operator status and power 

assist close options. Control shall be capable of receiving activation signals from any device with 

normally open dry contact output. All activation modes shall provide fully adjustable opening 

speed: 

B. The door shall be held open by low voltage applied to the continuous duty motor. The control 

shall include an adjustable safety circuit that monitors door operation and stops the opening 

direction of the door if an obstruction is sensed. The motor shall include a recycle feature that 

reopens the door if an obstruction is sensed at any point during the closing cycle. The control 

shall include a standard three position key switch with functions for ON, OFF, and HOLD OPEN, 

mounted on operator enclosure, door frame, or wall, as indicated in the architectural drawings.  

2.3 SLIDING DOOR OPERATORS 

A. General: Sliding doors shall have electric operators, conforming to BHMA A156.10 and the 

following requirements as applicable. Assembly shall be single or bi-parting sliding doors as 

shown on drawings. 
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B. Door Operation: Doors shall be opened by electric motor pulling door from closed to open 

position and shall stop door by electrically reducing voltage and stalling door against mechanical 

stop. System shall permit manual control of door in event of power failure. Opening and closing 

speeds shall be adjustable. In compliance with NFPA-101, all door panels shall allow "breakout" 

to the full open position to provide instant egress at any point in the door’s movement.  

C. Operators: Completely assembled and sealed electromechanical operating unit, all located in cast 

aluminum housing and filled with special lubricant for extreme conditions. Attached to 

transmission system shall be a minimum 1/8 Hp "DC" shunt-wound permanent magnet motor with 

sealed ball bearings. Complete unit shall be rubber mounted with provisions for easy 

maintenance and replacement. Operators shall have adjustable opening and closing cycle. 

Housing shall be minimum 6063T-5 alloy aluminum not less than .005 mm (125 inch) minimum 

thickness, 150 mm by 200 mm (6 inch wide by 8 inch high). 

D. Sliding Door Hardware Guide Rollers, Door Carrier: Top door carriers shall ride on steel or delrin 

rollers incorporating sealed bearings with each door having two support rollers and one anti-rise 

roller. Each roller shall have a minimum of 9 mm (3/8-inch) of vertical adjustment with positive 

mechanical locks. Each door shall also include two urethane covered oil impregnated bearing 

bottom rollers attached with 5 mm (3/16-inch) thick formed steel guide brackets. Each door carrier 

supporting a door leaf shall include a vertical steel reinforcing member to prevent sagging when 

door is swung under breakaway conditions. All carbon steel brackets and fittings shall be plated 

for corrosion resistance. 

E. Locking Hardware: Do not provide any locking hardware at interior doors not requiring physical 

security.  Provide doors with flush concealed vertical rod panic hardware integrated into the doors 

where physical security is required and free egress is required at all times.   Provide doors with 

manufacturers’ standard hookbolt lock (keyed both sides) where physical security is required and 

free egress is not required at all times.  At doors with access control devices (card readers, etc.), 

provide doors with electronic deadbolt locking to prevent the doors from manually sliding open. 

F. Door Closers: Provide all breakout or swing-out panels with door closers concealed in the top rail 

of the door.  

2.4 POWER UNITS 

 Each power unit shall be self-contained, electric operated and independent of the door operator. 

Capacity and size of power circuits shall be in accordance with automatic door operator 

manufacturer's specifications and Division 26 – ELECTRICAL.. 

2.5 DOOR CONTROLS 

A. Opening and closing actions of doors shall be actuated by controls and safety devices specified, 

and conform to ANSI 156.10. Controls shall cause doors to open instantly when control device is 

actuated; hold doors in open positions; then, cause doors to close, unless safety device or 

reactivated control interrupts operation. 
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B Motion Detector: The motion detector may be surface mounted or concealed, to provide a signal 

to actuate the door operator, and monitor the immediate zone, to detect intrusion by persons, 

carts or similar objects. The zone which the detector monitors shall be 1500 mm (five feet) deep 

and 1500 mm (five feet) across, plus or minus 150 mm (six inches) on all dimensions. The 

maximum response time shall be no less than 25 milliseconds. Unit shall be designed to operate 

on 24 volts AC. The control shall not be affected by cleaning material, solvents, dust, dirt and 

outdoor weather conditions. 

2.6 SAFETY DEVICES 

A. General: Area over which doors swing or slide shall be a safety section and anyone standing in 

path of door's movement shall be protected by a safety device. 

B. At sliding doors, provide two photoelectric beams mounted at heights of 600 mm (24 inches) and 

1200 mm (48 inches) in the door frame on sliding doors. Provide overhead safety presence 

sensors at door head on each side of the opening.  Beams shall parallel door openings to prevent 

doors from closing when anyone is in the center of the door or doors. When beams are activated, 

doors shall recycle to full open position. Actuation shall include a motion detector mounted on 

each side of the door for detection of traffic in each direction.  

C. Each swing door shall have installed on the pull side a presence sensor to detect any person 

standing in the door swing path and prevent the door from opening. 

D. Time delay switches shall be adjustable between 3 to 60 seconds and shall control closing cycle 

of doors. 

E. Decals with sign "In" or "Do Not Enter" shall be installed on both faces of each door where 

shown. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Coordinate installation of equipment with other related work. Manual controls and power 

disconnect switches shall be recessed or semi-flush mounted in partitions. Secure operator 

components to adjacent construction with suitable fastenings. Conceal conduits, piping, and 

electric equipment, in finish work. 

B. Install power units in locations shown. Where units are to be mounted on walls, provide metal 

supports or shelves for the units. All equipment, including time delay switches, shall be accessible 

for maintenance and adjustment. 

C. Operators shall be adjusted and must function properly for the type o£ traffic (pedestrians, carts, 

stretchers and wheelchairs) expected to pass through doors. Each door leaf of pairs of doors 

shall open and close in synchronization. On pairs of doors, operators shall allow either door to be 

opened manually without the other door opening. 
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D. Install controls at positions shown and make them convenient for particular traffic expected to 

pass through openings. Maximum height of push plate wall switches from finished floors shall be 

40 inches unless otherwise approved by the COTR. 

3.2 INSTRUCTIONS  

A. Following the installation and final adjustments of the door operators, the installer shall fully 

instruct VA personnel for 4 hours on the operating, servicing and safety requirements for the 

swing and sliding automatic door operators. 

B. Coordinate instruction to VA personnel with VA COTR. 

- - - E N D - - - 
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SECTION 08 71 13.11 
LOW ENERGY POWER ASSIST DOOR OPERATORS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

 This section specifies equipment, controls and accessories required to provide low energy power 

assisted automatic operation of swing doors. The door operator system shall be complete 

including operator, controls, door arm and operator enclosure (header and cover). 

1.2 RELATED WORK 

A. Masonry; Section 04 05 16, MASONRY GROUTING.  

B. Sealants; Section 07 92 00, JOINT SEALANTS. 

B. Steel doors; Section 08 11 13, HOLLOW METAL DOORS AND FRAMES. 

C Aluminum frames entrance work; Section 08 41 13, ALUMINUM-FRAMED ENTRANCES AND 

STOREFRONTS. 

D. Door hardware; Section 08 71 00, DOOR HARDWARE. 

E Glass and glazing of doors and frames; Section 08 80 00, GLAZING. 

F. Electric general wiring, connections and equipment requirements; Division 26, ELECTRICAL. 

1.3 MANUFACTURER'S QUALIFICATIONS 

A. Power assisted door operators, controls and other equipment shall be products of a manufacturer 

regularly engaged in manufacturing such equipment for a minimum of three years. 

B. One manufacturer of automatic door equipment shall be used throughout the project. 

1.4 WARRANTY 

 Power assisted door operators, controls and other related equipment shall be subject to the terms 

of the "Warranty of Construction", FAR clause 52.246-21, except that the warranty period shall be 

two years in lieu of one year. 

1.5 MAINTENANCE MANUALS 

 In accordance with Section 01 00 00, GENERAL REQUIREMENTS Article titled 

"INSTRUCTIONS," furnish two  copies of maintenance manuals and instructions on automatic 

door operators. 

1.6 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. 

B. Manufacturer's literature and data describing operators, power units, controls, door hardware and 

safety devices. 

C. Shop Drawings: 

Showing location of controls and safety devices in relationship to each automatically operated 

door. This includes templates, wiring diagrams, fabrication details, anchorage and other 

information to providers of related work to coordinate the proper installation of the door operators. 
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1.7 DESIGN CRITERIA 

A. Power assisted automatic door equipment shall accommodate normal traffic as well as the weight 

of the doors. 

B. Equipment: UL approved and comply with applicable codes. Motors shall be rated minimum one-

quarter horsepower and shall be single phase and 115 volts.  

C. Electrical Wiring; Provide wiring so that only a single power supply is required. Equipment and 

wiring shall be as specified in Division 26, ELECTRICAL. 

1.8 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. The 

publications are referenced in the text by the basic designation only. 

B. American National Standards Institute (ANSI): 

ICC/ANSI A117.1-03 .................. Guideline for Accessible and Usable Buildings and Facilities-

Providing Accessibility and Usability for Physically Handicapped 

People  

B. Builders Hardware Manufacturers Association, Inc. (BHMA): 

156.19-07 ................................... Power Assist and Low Energy Power Operated Doors  

 

PART 2 - PRODUCTS 

2.1 OPERATORS 

A. Automatic door operators shall be for commercial doors and shall be electromechanical and 

surface mounted above the door to the header or transom bar. The opening force shall be 

generated by a permanent magnet DC motor driving a combination spiral bevel/spur gear reducer 

and transmitted to the door through an arm linkage. Opening speed shall be adjustable and 

feature dual backcheck control allowing adjustment of backcheck speed and position. Closing 

shall be by spring force generated by a metal compression spring. The spring shall reduce 

manual opening force to not more than 67 N (15 lbf). The minimum diameter of spring wire shall 

be .007mm (172 in.). Under the specified design load of the door, the spring shall be capable of 

performing 2,000,000 cycles before fracture. Adjustable closing speed and fixed latch speed shall 

control the door in the closing cycle. The doors shall be operated manually at any time without 

damage to the operator or components. 

B. All operators shall have checking mechanism providing cushioning action at last part of door 

travel, in both opening and closing cycle. Operators shall recycle doors instantaneously to full 

open position from any point in closing cycle when control switch is reactivated.  

C. Operator shall be swinging type enclosed in housing. Operator shall open door by energizing 

motor and shall stop by electrically reducing voltage and stalling motor against mechanical stop. 

Door shall close by means of spring energy, and close force shall be controlled by gear system 



REPLACE DOORS LARGE CIRCLE LOW ENERGY ASSIST DOOR OPERATORS 
VAMC CHILLICOTHE, OHIO   

08 71 13.11 - 3 

and motor being used as dynamic break without power. System shall operate as manual door 

control in event of power failure. Opening and closing speeds shall be adjustable: 

1. Swing Operator Housing: Housing shall be 140 mm (5-1/2 inches) wide by 150 mm (6 inches) 

high aluminum extrusions with enclosed end caps for application to 100 mm (4 inch) and 

larger frame systems. All structural sections shall have a minimum thickness of 3.7 mm 

(0.146 inch) and be fabricated of 6063-T5 aluminum alloy. 

2. Swing Power Operator: Completely assembled and sealed unit which shall include helical 

gear drive transmission, mechanical spring and bearings, all located in cast aluminum case 

and filled with special lubricant for extreme temperature conditions. A "DC" shunt-wound 

permanent magnet motor with sealed ball bearings shall be attached to transmission system. 

Complete unit shall be rubber mounted with provisions for easy maintenance and 

replacement, without removing door from pivots or frame. 

3. Connecting hardware for swing overhead concealed type power operator shall have drive 

arm attached to door with a pin linkage rotating in a self-lubricating bearing and adjustable 

slide block, traveling in an interconnected track and top pivot assembly. Top track and pivot 

assembly shall be fabricated of steel. Door shall not pivot on shaft of operator. 

4. Electrical Control: Operator shall have a self contained electrical control unit, including 

necessary transformers, relays, rectifiers, and other electronic components for proper 

operation and switching of power operator. Relays shall be plug-in type for individual 

replacement and all connecting harnesses shall have interlocking plugs. Control shall also 

include time delay for normal cycle. Swing door control shall include safe-swing circuit with 

optional switching which automatically limits power and slows door when approached from 

the doors swing area. 

2.2 MICROPROCESSOR CONTROLS  

A. The system shall include a multi-function microprocessor control providing adjustable hold open 

time (1 – 30 sec.), LED indications for actual position unknown, system status, open obstruction 

shutdown, activation signal, safety mat/sensor signal, Stop-and-Hold signal, and mode selector 

switches providing a means for easy field selection of the following functions: push-to-operate, 

latch assist and stack pressure. Control shall be capable of receiving activation signals from any 

device with normally open dry contact output.  

1. With push-to-operate function enabled, the control shall provide a means of initiating a self-

start activation circuit by slightly pushing the door open at any point in the door swing.  

2. Latch Assist shall provide a two second impulse in the close direction to overcome 

restrictions with locking devices of pressure differentials, allowing the unit to operate in 

standard time delay mode, and permitting the door to close from the full open position after 

the hold time is satisfied. All activation modes shall provide fully adjustable opening speed. 
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B. The door shall be held open by low voltage applied to the continuous duty motor. The control 

shall include an adjustable safety circuit that monitors door operation and shuts the motor off if an 

open obstruction is sensed. The control shall include a recycle feature the reopens the door if an 

obstruction is sensed at any point during its closing cycle. The control shall include a standard 

three position toggle switch with functions for ON, OFF, and HOLD OPEN. 

2.3 ENCLOSURE 

 Operator shall be completely self-contained within an extruded aluminum housing (alloy 6063-T6) 

to conceal operator mechanism and mounting brackets and with removable access cover with an 

overall maximum size of 140 mm (5-1/2 inches) wide by 150 mm (6 inches) deep. Header color 

shall be integral color anodized/painted to match adjacent storefront/frame finish. 

2.4 ACTIVATION DEVICES 

A. Automatic: Opening cycle shall be activated by pressing switches with international symbol of 

accessibility and "PRESS TO OPERATE DOOR" engraved on the faceplate. Switches shall be 

installed in a standard 2-gang electrical wall box and placed in a location in compliance with ANSI 

A117.1. Switches may be wall mounted or mounted on a free standing post or guard rail.  

B. Manual: Push-to-operate; manually pushing the door shall activate the automatic opening cycle. 

Door shall automatically close after timer delay expires. 

C. Opening and closing force, measured 25 mm (1 inch) out from the lock stile of the door, shall not 

exceed 67 N (15 lbf) to stop the door when operating in either direction or cycle. 

D. Opening Time: Doors shall be field adjusted so that opening time to back check or 80 degrees, 

whichever occurs first, shall be 3 seconds or longer as required in Table 1. Backcheck shall not 

occur before 60 degrees opening. 

Total opening time to fully open shall be as in Table II. 

E. Closing Time: 

Doors shall be field adjusted to close from 90 degrees to 10 degrees in 3 seconds or longer as 

required in Table 1. 

1. Doors shall be field adjusted to close from 10 degrees to fully close position in not less than 

1.5 seconds. 

2. Doors shall be field adjusted to remain fully open for not less than 5 seconds. 

3. Table 1 provides speed settings for various widths and weights of doors for obtaining results 

complying with this paragraph. 

F. Cycle Tests: 

1. Low Energy Power Operated, Low Energy Power Open and Power Assist Operators shall be 

cycle tested for 300,000 cycles. 

2. Use the widest and heaviest door specified as a test specimen. Narrower or lighter doors of 

the same configurations shall then be considered to meet the cycle test requirements.  

Table 1 
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Minimum Opening Time to Backcheck or 80 degrees, which ever occurs first and the Minimum 

Closing Time from 90 degrees to Latch Check or 10 degrees. 

 

"D" Door Leaf 
Width- mm 
(inches)  

"W" Door Weight in kg (pounds) 

Matrix Values are in seconds 

 (100) 45.4 (56.7) 125 (68.0) 150 (79.4) 175 (90.7) 200 

(762) 30 3.0 3.0  3.0  3.0  3.5  

(914) 36 3.0 3.5  3.5  4.0  4.0  

(1067) 42 3.5 4.0  4.0  4.5  4.5  
 

Doors of other weights and widths can be calculated using the formula; 

T = DvW/133 in US units  T = DvW/2260 in SI (metric) units 

Where: T= Time, seconds 

  D= Door width, mm (inches) 

  W= Door weight, kg (lbs) 

The values for "T" time have been rounded up to the nearest half second.  

These values are based on a kinetic energy of (1.25 lbf-ft). 

 

Total Opening Time to Full Open Position 

Table II 

 

Backcheck at 60 degrees Backcheck at 70 degrees Backcheck at 80 degrees 

Table 1 plus 2 seconds Table 1 plus 1.5 seconds Table 1 plus 1 second 

Note: To determine maximum times from close to full open, the operator shall be adjusted as shown 

in the chart. Backcheck occurring at a point between positions in Table II shall use the lowest 

setting. For example, if the backcheck occurs at 75 degrees, the full open shall be the time shown 

in Table 1 plus 1.5 seconds. 

2.5 POWER UNITS 

 Provide separate self-contained electric circuits for automatic operators located on each floor of 

the building. Interruption or failure of power circuits for operators located on one floor of the 

building shall not interfere with continuous performance of automatic operated doors located on 

other floors. Capacity and size of power circuits shall be in accordance with automatic operator 

manufacturer's specifications. 

2.6 SAFETY DEVICES 

A. Time delay switches shall be adjustable between 5 to 60 seconds and shall control closing cycle 

of doors. 
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B. Decals with sign "In" or "Do Not Enter" shall be installed on both faces of each door where shown 

and shall conform to the requirements of ANSI/BHMA A156.19. 

C. Each swing door shall have installed a motion sensor to detect any person standing in the door 

swing path and prevent the door from opening. 

D. Motion sensors shall consist of detection modules, factory prepared to be attached to each side 

of the lock/strike stile, an armored flex link power cable and bracket assembly, factory prepared 

for attachment to the pivot stile; a logic board and a position encoder which shall mount to the 

operator. The detection modules shall contain transmitting and receiving diodes and sense 

multidimensional zones for detection of people and/or objects in the door area. Detection 

modules shall be high impact, shock resistant zinc castings with tinted lenses. The swing door 

sensor system shall provide complete operate and safety zone coverage. These zones shall be 

fully adjusted to meet specific jobsite conditions (sidewalls, adjacent panels, etc.) The system 

shall not be affected by ultrasonic, ambient light or radios frequencies within the vicinity of the 

swing door. 

E. Each swing door shall have installed a re-activation sensor mounted on the push-side door face 

near the top detect any person standing in the door swing path and prevent the door from closing. 

Wiring for the re-activation sensor between the door and frame shall be concealed in a power 

transfer device, hinge or pivot provided under Section 08 71 00; wire chase in door provided 

under door section. 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Coordinate installation of equipment with other related work. Manual controls and power 

disconnect switches shall be recessed or semi-flush mounted in partitions. Secure operator 

components to adjacent construction with suitable fastenings. Conceal conduits, piping, and 

electric equipment in finish work. 

B. Install power units in locations shown. Where units are to be mounted on walls, provide metal 

supports or shelves for the units. All equipment, including time delay switches, shall be accessible 

for maintenance and adjustment. 

C. Operators shall be adjusted and must function properly for the type of traffic (pedestrians) 

expected to pass through doors. Each door leaf of pairs of doors shall open and close in 

synchronization. On pairs of doors, operators shall allow either door to be opened manually 

without the other door opening. 

D. Install controls at positions shown and make them convenient for particular traffic expected to 

pass through openings. Maximum height of push plate wall switches from finished floors shall be 

40 inches unless otherwise approved by the COTR. 

---- END ---- 
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SECTION 08 80 00 
GLAZING 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

 This section specifies glass, related glazing materials and accessories. Glazing products 

specified apply to factory or field glazed items. 

1.2 RELATED WORK 

A. Factory glazed by manufacturer in following units: 

1. Section 08 11 13, HOLLOW METAL DOORS AND FRAMES. 

1.3 LABELS 

A. Temporary labels: 

1. Provide temporary label on each light of glass identifying manufacturer or brand and glass 

type, quality and nominal thickness. 

2. Label in accordance with NFRC (National Fenestration Rating Council) label requirements. 

3. Temporary labels shall remain intact until glass is approved by COTR. 

B. Permanent labels: 

1. Locate in corner for each pane. 

2. Label in accordance with ANSI Z97.1 and SGCC (Safety Glass Certification Council) label 

requirements. 

a. Tempered glass. 

1.4 PERFORMANCE REQUIREMENTS  

A. Building Enclosure Vapor Retarder and Air Barrier: 

1. Utilize the inner pane of multiple pane sealed units for the continuity of the air barrier and 

vapor retarder seal. 

2. Maintain a continuous air barrier and vapor retarder throughout the glazed assembly from 

glass pane to heel bead of glazing sealant. 

B. Glass Thickness: 

1. Select thickness of exterior glass to withstand dead loads and wind loads acting normal to 

plane of glass at design pressures calculated in accordance with  ASCE 7  and all applicable  

code. 

2. Test in accordance with ASTM E 1300. 

3. Thicknesses listed are minimum. Coordinate thicknesses with framing system manufacturers. 

1.5 SUBMITTALS  

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

B. Manufacturer's Certificates: 
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1. Certificates stating that wire glass, meets requirements for safety glazing material as 

specified in ANSI Z97.1. 

2. Certificate on shading coefficient. 

3. Certificate on "R" value when value is specified. 

4. Certificate that blast resistant glass meets the requirements of UFC4-010-01. 

C. Warranty: Submit written guaranty, conforming to General Condition requirements, and to 

“Warranty of Construction” Article in this Section. 

D. Manufacturer's Literature and Data: 

1. Glass, each kind required. 

2. Insulating glass units. 

3. Glazing cushion. 

4. Sealing compound. 

E. Samples: 

1. Size: 150 mm by 150 mm (6 inches by 6 inches). 

2. Tinted glass. 

F. Preconstruction Adhesion and Compatibility Test Report: Submit glazing sealant manufacturer’s 

test report indicating glazing sealants were tested for adhesion to glass and glazing channel 

substrates and for compatibility with glass and other glazing materials. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Delivery: Schedule delivery to coincide with glazing schedules so minimum handling of crates is 

required. Do not open crates except as required for inspection for shipping damage. 

B. Storage: Store cases according to printed instructions on case, in areas least subject to traffic or 

falling objects. Keep storage area clean and dry. 

C. Handling: Unpack cases following printed instructions on case. Stack individual windows on edge 

leaned slightly against upright supports with separators between each. 

1 Protect sealed-air-space insulating glazing units from exposure to abnormal pressure 

changes, as could result from substantial changes in altitude during delivery by air freight. 

Provide temporary breather tubes which do not nullify applicable warranties on hermetic 

seals.  

1.7 PROJECT CONDITIONS 

 Field Measurements: Field measure openings before ordering tempered glass products. Be 

responsible for proper fit of field measured products. 

1.8 WARRANTY 

A. Warranty: Conform to terms of "Warranty of Construction", except extend warranty period for the 

following: 

1. Insulating glass units to remain sealed for 10 years. 
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1.9 APPLICABLE PUBLICATIONS 

A. Publications listed below form a part of this specification to extent referenced.  Publications are 

referenced in text by basic designation only. 

B. American National Standards Institute (ANSI): 

Z97.1-04 ..................................... Safety Glazing Material Used in Building - Safety Performance 

Specifications and Methods of Test. 

C. American Society for Testing and Materials (ASTM): 

C1363-05 ................................... Thermal Performance of Building Assemblies, by Means of A Hot 

Box Apparatus 

C542-05 ..................................... Lock-Strip Gaskets. 

C716-06 ..................................... Installing Lock-Strip Gaskets and Infill Glazing Materials. 

C864-05 ..................................... Dense Elastomeric Compression Seal Gaskets, Setting Blocks, 

and Spacers. 

C920-08 ..................................... Elastomeric Joint Sealants. 

C1036-06 ................................... Flat Glass. 

C1048-04 ................................... Heat-Treated Flat Glass-Kind HS, Kind FT Coated and Uncoated 

Glass. 

. 

E84-09 ........................................ Surface Burning Characteristics of Building Materials. 

E1300-09 .................................... Determining Load Resistance of Glass in Buildings. 

E2190-08 .................................... Insulating Glass Unit 

D. Commercial Item Description (CID): 

A-A-59502 .................................. Plastic Sheet, Polycarbonate 

E. Code of Federal Regulations (CFR): 

 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; 1977, with 1984 Revision. 

F. National Fire Protection Association (NFPA): 

80-08 .......................................... Fire Doors and Windows. 

G. National Fenestration Rating Council (NFRC) 

H. Safety Glazing Certification Council (SGCC): 

 Certified Products Directory (Issued Semi-Annually). 

 

PART 2 - PRODUCT 

2.1 GLASS 

A. Use thickness stated unless specified otherwise in assemblies. 

 
B. Clear Glass: 

1. ASTM C1036, Type I, Class 1, Quality q3. 
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2. Thickness,  6 mm (1/4 inch). 

2.2 HEAT-TREATED GLASS 

A. Clear Heat Strengthened Glass: 

1. ASTM C1048, Kind HS, Condition A, Type I, Class 1, Quality q3. 

2.   Thickness, 6 mm (1/4 inch). 
B. Clear Tempered Glass: 

1. ASTM C1048, Kind FT, Condition A, Type I, Class 1, Quality q3. 

2. Thickness, 6 mm (1/4 inch). 

2.3 COATED GLASS 

A. Spandrel Glass: 

1. ASTM C1048, Kind HS, Condition B, Type I. 

2. Thickness, 6 mm (1/4 inch) . 

3. Color from full line of manufacturer’s pallet. 

2.4 LAMINATED GLASS 

A. Two or more lites of glass bonded with an interlayer material for use in building glazing 

B. Colored Interlayer: 

1. Use color interlayer ultraviolet light color stabilization. 

2. Option: Use colored interlayer with clear glass in lieu of tinted glass and clear interlayer. 

3 The interlayer assembly shall have uniform color presenting same appearance as tinted glass 

assembly. 

C. Use 1.5 mm (0.060 inch) thick interlayer for: 

1. Horizontal or Sloped glazing. 

2. Acoustical glazing. 

3. Heat strengthened or fully tempered glass assembles. 

D. Use min. 0.75 mm (0.030 inch) thick interlayer for vertical glazing where 1.5 mm (0.060 inch) 

interlayer is not otherwise shown or required. 

2.5 INSULATING GLASS UNITS  

A. Provide factory fabricated, hermetically sealed glass unit consisting of two panes of glass 

separated by a dehydrated air space and comply with ASTM E2190. 

B. Assemble units using glass types specified: 

 
C. Sealed Edge Units (SEU): 

1. Insulating Glass Unit Makeup 

a. Outboard Lite 

1) Glass type:Clear  

2) Glass Tint:Clear with Low-E Coating 

3) Nominal Thickness:1/4” 
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4) Glass Strength: ( Tempered) 

5) Coating Orientation: (N/A, Surface # 2) 

b. Spacer 

1) Nominal Thickness:1/2” 

2) Gas Fill: (90% Argon min.) 

c. Inboard Lite 

1) Glass Type:Clear 

2) Glass Tint:Clear 

3) Nominal Thickness:1/4” 

4) Glass Strength: (Tempered) 

5) Coating Orientation: (N/A,  

2. Performance Characteristics (Center of Glass) 

a. Visible Transmittance: 47% 

b. Winter U-factor (U-value): .25 

c. Shading Coefficient (SC): .28 

. Solar heat Gain Coefficient (SHGC): .24 

3. Glass shall be annealed, heat strengthened or tempered as required by codes, or as required 

to meet thermal stress and wind loads. 

4. Glass heat-treated by horizontal (roller hearth) process with inherent roller wave distortion 

parallel to the bottom edge of the glass as installed when specified. 

2.6 GLAZING ACCESSORIES 

A. As required to supplement the accessories provided with the items to be glazed and to provide a 

complete installation. Ferrous metal accessories exposed in the finished work shall have a finish 

that will not corrode or stain while in service. 

B. Setting Blocks: ASTM C864: 

1. Channel shape; having 6 mm (1/4 inch) internal depth. 

2. Shore a hardness of 80 to 90 Durometer. 

3. Block lengths: 50 mm (two inches) except 100 to 150 mm (four to six inches) for insulating 

glass. 

4. Block width: Approximately 1.6 mm (1/16 inch) less than the full width of the rabbet. 

5. Block thickness: Minimum 4.8 mm (3/16 inch). Thickness sized for rabbet depth as required. 

C. Spacers: ASTM C864: 

1. Channel shape having a 6 mm (1/4 inch) internal depth. 

2. Flanges not less 2.4 mm (3/32 inch) thick and web 3 mm (1/8 inch) thick. 

3. Lengths: One to 25 to 76 mm (one to three inches). 

4. Shore a hardness of 40 to 50 Durometer. 

D. Sealing Tapes: 
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1. Semi-solid polymeric based material exhibiting pressure-sensitive adhesion and withstanding 

exposure to sunlight, moisture, heat, cold, and aging. 

2. Shape, size and degree of softness and strength suitable for use in glazing application to 

prevent water infiltration. 

E. Glazing Gaskets: ASTM C864: 

1. Firm dense wedge shape for locking in sash. 

2. Soft, closed cell with locking key for sash key. 

3. Flanges may terminate above the glazing-beads or terminate flush with top of beads. 

F. Lock-Strip Glazing Gaskets: ASTM C542, shape, size, and mounting as indicated. 

G. Glazing Sealants: ASTM C920, silicone neutral cure: 

1. Type S. 

2. Class 25 

3. Grade NS. 

4. Shore A hardness of 25 to 30 Durometer. 

H. Neoprene, EPDM, or Vinyl Glazing Gasket: ASTM C864. 

1. Channel shape; flanges may terminate above the glazing channel or flush with the top of the 

channel. 

2. Designed for dry glazing. 

I. Color: 

1. Color of glazing compounds, gaskets, and sealants used for aluminum color frames shall 

match color of the finished aluminum and be nonstaining. 

2. Color of other glazing compounds, gaskets, and sealants which will be exposed in the 

finished work and unpainted shall be black, gray, or neutral color. 

J. Mullions: AAMA 101. 

K. Cut mullion full height of opening and anchor directly to exterior window frame on each side. 

Mullions shall be 3 over 3 configuration, as shown on the drawings or match existing. 

 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 

1. Examine openings for glass and glazing units; determine they are proper size; plumb; square; 

and level before installation is started.   

2. Verify that glazing openings conform with details, dimensions and tolerances indicated on 

manufacturer’s approved shop drawings. 

B. Advise Contractor of conditions which may adversely affect glass and glazing unit installation, 

prior to commencement of installation:  
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 1.   Do not proceed with installation until unsatisfactory conditions have been  corrected. 

C. Verify that wash down of adjacent masonry is completed prior to erection of glass and glazing 

units to prevent damage to glass and glazing units by cleaning materials. 

3.2 PREPARATION 

A. For sealant glazing, prepare glazing surfaces in accordance with GANA-02 Sealant Manual. 

B. Determine glazing unit size and edge clearances by measuring the actual unit to receive the 

glazing. 

C. Shop fabricate and cut glass with smooth, straight edges of full size required by openings to 

provide GANA recommended edge clearances. 

D. Verify that components used are compatible. 

E. Clean and dry glazing surfaces. 

F. Prime surfaces scheduled to receive sealants, as determined by preconstruction sealant-

substrate testing. 

3.3 INSTALLATION - GENERAL 

A. Install in accordance with GANA-01 Glazing Manual and GANA-02 Sealant Manual unless 

specified otherwise. 

B. Glaze in accordance with recommendations of glazing and framing manufacturers, and as 

required to meet the Performance Test Requirements specified in other applicable sections of 

specifications. 

C. Set glazing without bending, twisting, or forcing of units. 

D. Do not allow glass to rest on or contact any framing member. 

E. Glaze doors and operable sash, in a securely fixed or closed and locked position, until sealant, 

glazing compound, or putty has thoroughly set. 

F. Tempered Glass: Install with roller distortions in horizontal position unless otherwise directed. 

G. Insulating Glass Units: 

1. Glaze in compliance with glass manufacturer's written instructions. 

2. When glazing gaskets are used, they shall be of sufficient size and depth to cover glass seal 

or metal channel frame completely. 

3. Do not use putty or glazing compounds. 

4. Do not grind, nip, cut, or otherwise alter edges and corners of fused glass units after shipping 

from factory. 

5. Install with tape or gunnable sealant in wood sash. 

H Fire Resistant Glass: 

1. Wire glass: Glaze in accordance with NFPA 80. 

2. Other fire resistant glass: Glaze in accordance with UL design requirements. 
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3.4 INSTALLATION - DRY METHOD (TAPE AND GASKET SPLINE GLAZING) 

A. Cut glazing spline to length; install on glazing pane. Seal corners by butting and sealing junctions 

with butyl sealant. 

B. Place setting blocks at 1/4  points with edge block no more than 150 mm (6 inches) from corners. 

C. Rest glazing on setting blocks and push against fixed stop with sufficient pressure to attain full 

contact. 

D. Install removable stops without displacing glazing spline. Exert pressure for full continuous 

contact. 

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

F. Trim protruding tape edge. 

3.5 INSTALLATION - WET/DRY METHOD (PREFORMED TAPE AND SEALANT) 

A. Cut glazing tape to length and set against permanent stops, 5 mm (3/16 inch) below sight line. 

Seal corners by butting tape and dabbing with butyl sealant. 

B. Apply heel bead of butyl sealant along intersection of permanent stop with frame ensuring full 

perimeter seal between glass and frame to complete the continuity of the air and vapor seal. 

C. Place setting blocks at 1/4  points with edge block no more than 150 mm (6 inches) from corners. 

D. Rest glazing on setting blocks and push against tape and heel bead of sealant with sufficient 

pressure to achieve full contact at perimeter of pane or glass unit. 

E. Install removable stops, with spacer strips inserted between glazing and applied stops, 6 mm (1/4 

inch) below sight line. Place glazing tape on glazing pane or unit with tape flush with sight line. 

F. Fill gap between glazing and stop with silicone type sealant to depth equal to bite of frame on 

glazing, but not more than 9 mm (3/8 inch) below sight line. 

G. Apply cap bead of silicone type sealant along void between the stop and the glazing, to uniform 

line, flush with sight line. Tool or wipe sealant surface smooth. 

3.6 INSTALLATION - WET METHOD (SEALANT AND SEALANT) 

A. Place setting blocks at 1/4 points and install glazing pane or unit. 

B. Install removable stops with glazing centered in space by inserting spacer shims both sides at 

600 mm (24 inch) intervals, 6 mm (1/4 inch) below sight line. 

C. Fill gaps between glazing and stops with silicone type sealant to depth of bite on glazing, but not 

more than 9 mm (3/8 inch) below sight line to ensure full contact with glazing and continue the air 

and vapor seal. 

D. Apply sealant to uniform line, flush with sight line. Tool or wipe sealant surface smooth. 

 3.7 INSTALLATION - INTERIOR WET/DRY METHOD (TAPE AND SEALANT) 

A. Cut glazing tape to length and install against permanent stops, projecting 1.6 mm (1/16 inch) 

above sight line. 

B. Place setting blocks at 1/4  points with edge block no more than 150 mm (6 inches) from corners. 
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C. Rest glazing on setting blocks and push against tape to ensure full contact at perimeter of pane 

or unit. 

D. Install removable stops, spacer shims inserted between glazing and applied stops at 600 mm (24 

inch) intervals, 6 mm (1/4 inch) below sight line. 

E. Fill gaps between pane and applied stop with silicone type sealant to depth equal to bite on 

glazing, to uniform and level line. 

F. Trim protruding tape edge. 

3.8 REPLACEMENT AND CLEANING 

A. Clean new glass surfaces removing temporary labels, paint spots, and defacement after approval 

by COTR. 

B. Replace cracked, broken, and imperfect glass, or glass which has been installed improperly. 

C. Leave glass, putty, and other setting material in clean, whole, and acceptable condition. 

D. For cleaning polyester resin sheets provide a cleaner recommended by the product manufacturer.  
3.9 PROTECTION 

 Protect finished surfaces from damage during erection, and after completion of work. Strippable 

plastic coatings on colored anodized finish are not acceptable. 

3.10 GLAZING SCHEDULE 

A. Tempered Glass: 

1.   Install in full and half glazed doors unless indicated otherwise. 

2.   Install in storefront, windows, and door sidelights adjacent to doors. 

3.   Use clear tempered glass on interior side lights and doors, and on exterior doors 

      and sidelights unless otherwise indicated or specified.  

4.   Use SEU clear tempered insulating glass on sidelights. 

5.   Use clear tempered glass in exterior and interior panes unless specified otherwise at  

       insulating glass units adjacent to door.  

B. Insulating Glass: 

1. Install SEU clear tempered glass in windows, interior pane of dual glazed windows, adjacent 

to entrances or walks.  

C. Laminated Glass: Install as specified in doors, observation windows and interior pane of dual 

glazed windows where indicated. 

1. Provide laminated glass for all windows in Psychiatric Nursing Units, Alcohol Dependency 

Treatment Nursing Units, Drug Abuse Treatment Nursing Units and Security Bedrooms. 

Laminated glass shall be 7/16-in thick in locked patient units and security rooms, 5/16-in thick 

elsewhere.(min. 1.5 mm interlayer). 

2. If laminated glass is required for double glazed windows, provide it for interior panes only. 

3. Where laminated glass is required for blast-resistant windows, follow UFC4-010-01, DOD 

Minimum Antiterrorism Standards for Buildings. 
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D. Spandrel Glass: Install specified spandrel glazing where indicated. 

- - - E N D - - - 
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SECTION 09 29 00 
GYPSUM BOARD 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

 This section specifies installation and finishing of gypsum board. 

1.2 RELATED WORK 

A. Installation of steel framing members for walls, partitions, furring, soffits, and ceilings 

B1.3 TERMINOLOGY 

A. Definitions and description of terms shall be in accordance with ASTM C11, C840, and as 

specified. 

B. Underside of Structure Overhead: In spaces where steel trusses or bar joists are shown, the 

underside of structure overhead shall be the underside of the floor or roof construction supported 

by the trusses or bar joists. 

C. "Yoked": Gypsum board cut out for opening with no joint at the opening (along door jamb or above 

the door). 

1.4 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. 

B. Manufacturer's Literature and Data: 

1. Cornerbead and edge trim. 

2. Finishing materials. 

3. Laminating adhesive. 

4. Gypsum board, each type. 

C. Shop Drawings: 

1. Typical gypsum board installation, showing corner details, edge trim details and the like. 

2. Typical sound rated assembly, showing treatment at perimeter of partitions and penetrations 

at gypsum board. 

3. Typical shaft wall assembly. 

4. Typical fire rated assembly and column fireproofing, indicating details of construction same as 

that used in fire rating test. 

D. Samples: 

1. Cornerbead. 

2. Edge trim. 

3. Control joints. 

E. Test Results: 

1. Fire rating test, each fire rating required for each assembly. 
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1.5 DELIVERY, IDENTIFICATION, HANDLING AND STORAGE 

 In accordance with the requirements of ASTM C840. 

1.6 ENVIRONMENTAL CONDITIONS 

 In accordance with the requirements of ASTM C840. 

1.7 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. The 

publications are referenced in the text by the basic designation only. 

B. American Society for Testing And Materials (ASTM): 

C11-08 ........................................ Terminology Relating to Gypsum and Related Building Materials 

and Systems 

C475-02 ...................................... Joint Compound and Joint Tape for Finishing Gypsum Board 

C840-08 ...................................... Application and Finishing of Gypsum Board 

C919-08 ...................................... Sealants in Acoustical Applications 

C954-07 ...................................... Steel Drill Screws for the Application of Gypsum Board or Metal 

Plaster Bases to Steel Stud from 0.033 in. (0.84mm) to 0.112 in. 

(2.84mm) in thickness 

C1002-07 .................................... Steel Self-Piercing Tapping Screws for the Application of 

Gypsum Panel Products or Metal Plaster Bases to Wood Studs 

or Steel Studs 

C1047-05 .................................... Accessories for Gypsum Wallboard and Gypsum Veneer Base 

C1177-06 .................................... Glass Mat Gypsum Substrate for Use as Sheathing 

C1658-06 .................................... Glass Mat Gypsum Panels 

C1396-06 .................................... Gypsum Board 

E84-08 ........................................ Surface Burning Characteristics of Building Materials 

C. Underwriters Laboratories Inc. (UL): 

Latest Edition .............................. Fire Resistance Directory 

D. Inchcape Testing Services (ITS): 

Latest Editions ............................ Certification Listings 

 

PART 2 - PRODUCTS 

2.1 GYPSUM BOARD 

A. Gypsum Board: ASTM C1396, Type X, 16 mm (5/8 inch) thick unless shown otherwise. Shall 

contain a minimum of 20 percent recycled gypsum. 

3.  Gypsum cores shall contain a minimum of 95 percent post industrial recycled gypsum      

content. Paper facings shall contain 100 percent post-consumer recycled paper content. 

2.2 GYPSUM SHEATHING BOARD 

A. ASTM /C1177, Type X, fiberglass-faced water-proof core, 16 mm (5/8 inch) thick. 
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2.3 ACCESSORIES 

A. ASTM C1047, except form of 0.39 mm (0.015 inch) thick zinc coated steel sheet or rigid PVC 

plastic. 

B. Flanges not less than 22 mm (7/8 inch) wide with punchouts or deformations as required to 

provide compound bond. 

2.4 FASTENERS 

A. ASTM C1002 and ASTM C840, except as otherwise specified. 

B. ASTM C954, for steel studs thicker than 0.04 mm (0.33 inch). 

C. Select screws of size and type recommended by the manufacturer of the material being fastened. 

D. For fire rated construction, type and size same as used in fire rating test. 

E. Clips: Zinc-coated (galvanized) steel; gypsum board manufacturer's standard items. 

2.5 FINISHING MATERIALS AND LAMINATING ADHESIVE 

 ASTM C475 and ASTM C840. Free of antifreeze, vinyl adhesives, preservatives, biocides and 

other VOC. Adhesive shall contain a maximum VOC content of 50 g/l. 

2.6  AIR BARRIER 

A. AATCC-127, Water Penetration Resistance, exceeded at 280. 

B. TAPPI T-460, Gurley Hill (sec/100cc) Air infiltration at >1500 seconds 

C. ASTM E 96 Method B (g/m2-24 hr.) Water vapor transmission of 200. 

D. TAPPI T-41D, Basis weight of 2.7 oz/yr. 

E. ASTM E96 Method B, Water Vapor Transmission, 28 perms 

F. ASTM E1677, Air Retarder Material Standard Specification, Type I air barrier 

2.7  WEATHER BARRIER 
      A.   Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, butyl rubber 

or rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum foil, or 

spun bonded polyolefin to produce an overall thickness of not less than 0.040 inch (1.0 mm). 

 
PART 3 - EXECUTION 
 
3.1 GYPSUM BOARD HEIGHTS 

A. Extend all layers of gypsum board from floor to underside of structure overhead to match all 

existing conditions.on following partitions and furring: 

1. Two sides of partitions: 

2. One side of partitions or furring: 

3. Extend all layers of gypsum board construction used for fireproofing of columns from floor to 

underside of structure overhead 

B. In locations other than those specified, extend gypsum board from floor to heights as follows: 

1. Not less than 100 mm (4 inches) above suspended acoustical ceilings. 

2. At ceiling of suspended gypsum board ceilings. 

3. At existing ceilings. 
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3.2 INSTALLING GYPSUM BOARD 

A. Coordinate installation of gypsum board with other trades and related work to match all existing 

conditions. 

B. Install gypsum board in accordance with ASTM C840, except as otherwise specified. 

C. Moisture Assemblies: Provide and install moisture gypsum wallboard products with moisture-

resistant surfaces complying with ASTM C1658 where shown and in locations which might be 

subject to moisture exposure during construction.Install at all plumbing walls and walls either 

finished full height or partial height with ceramic tile and ceramic cove base.  

D. Use gypsum boards in maximum practical lengths to minimize number of end joints. 

E. Bring gypsum board into contact, but do not force into place. 

F. Ceilings: 

1. For single-ply construction, use perpendicular application. 

2. For two-ply assembles: 

a. Use perpendicular application. 

b. Apply face ply of gypsum board so that joints of face ply do not occur at joints of base ply 

with joints over framing members. 

G. Walls (Except Shaft Walls): 

1. When gypsum board is installed parallel to framing members, space fasteners 300 mm (12 

inches) on center in field of the board, and 200 mm (8 inches) on center along edges. 

2. When gypsum board is installed perpendicular to framing members, space fasteners 300 mm 

(12 inches) on center in field and along edges. 

3. Stagger screws on abutting edges or ends. 

4. For single-ply construction, apply gypsum board with long dimension either parallel or 

perpendicular to framing members as required to minimize number of joints except gypsum 

board shall be applied vertically over "Z" furring channels. 

5. For two-ply gypsum board assemblies, apply base ply of gypsum board to assure minimum 

number of joints in face layer. Apply face ply of wallboard to base ply so that joints of face ply 

do not occur at joints of base ply with joints over framing members. 

6. For three-ply gypsum board assemblies, apply plies in same manner as for two-ply 

assemblies, except that heads of fasteners need only be driven flush with surface for first and 

second plies. Apply third ply of wallboard in same manner as second ply of two-ply assembly, 

except use fasteners of sufficient length enough to have the same penetration into framing 

members as required for two-ply assemblies. 

7. No offset in exposed face of walls and partitions will be permitted because of single-ply and 

two-ply or three-ply application requirements. 

8. Control Joints ASTM C840 and as follows: 

a. Locate at both side jambs of openings if gypsum board is not "yoked". Use one system 

throughout. 
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b. Not required for wall lengths less than 9000 mm (30 feet). 

c. Extend control joints the full height of the wall or length of soffit/ceiling membrane. 

H. Fire and Smoke Partitions: 

1. Cut gypsum board for a space approximately 3 mm to 6 mm (1/8 to 1/4 inch) wide around 

partition perimeter. 

2. Coordinate for application of caulking or sealants to space prior to taping and finishing. 

3. For sound rated partitions, use sealing compound (ASTM C919) to fill the annular spaces 

between all receptacle boxes and the partition finish material through which the boxes 

protrude to seal all holes and/or openings on the back and sides of the boxes. STC minimum 

values as shown. 

I. Accessories: 

1. Set accessories plumb, level and true to line, neatly mitered at corners and intersections, and 

securely attach to supporting surfaces as specified. 

2. Install in one piece, without the limits of the longest commercially available lengths. 

3. Corner Beads: 

a. Install at all vertical and horizontal external corners and where shown. 

b. Use screws only.  Do not use crimping tool. 

4. Edge Trim (casings Beads): 

a. At both sides of expansion and control joints unless shown otherwise. 

b. Where gypsum board terminates against dissimilar materials and at perimeter of 

openings, except where covered by flanges, casings or permanently built-in equipment. 

c. Where gypsum board surfaces of non-load bearing assemblies abut load bearing 

members. 

d. Where shown. 

3.3 INSTALLING GYPSUM SHEATHING 

A. Install in accordance with ASTM C840, except as otherwise specified or shown. 

B. Use screws of sufficient length to secure sheathing to framing. 

C. Space screws 9 mm (3/8 inch) from ends and edges of sheathing and 200 mm (8 inches) on 

center. Space screws a maximum of 200 mm (8 inches) on center on intermediate framing 

members. 

D. Apply 600 mm by 2400 mm (2 foot by 8 foot) sheathing boards horizontally with tongue edge up. 

E. Apply 1200 mm by 2400 mm or 2700 mm (4 ft. by 8 ft. or 9 foot) gypsum sheathing boards 

vertically with edges over framing. 

. 
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F Gypsum Board: 

1. Two hour wall: 

a. Erect base layer (backing board) vertically on finish side of wall with end joints staggered. 

Fasten base layer panels to studs with 25 mm (one inch) long screws, spaced 600 mm 

(24 inches) on center. 

b. Use laminating adhesive between plies in accordance with UL or FM if required by fire 

test. 

c. Apply face layer of gypsum board required by fire test vertically over base layer with joints 

staggered and attach with screws of sufficient length to secure to framing staggered from 

those in base, spaced 300 mm (12 inches) on center. 

2. One hour wall with one layer on finish side of wall: Apply face layer of gypsum board vertically. 

Attach to studs with screws of sufficient length to secure to framing, spaced 300 mm (12 

inches) on center in field and along edges. 

3. Where coreboard is covered with face layer of gypsum board, stagger joints of face layer from 

those in the coreboard base. 

E. Treat joints, corners, and fasteners in face layer as specified for finishing of gypsum board. 

3.5  INSTALLING AIR & MOISTURE BARRIER  

A. Install air barrier over exterior side of exterior wall sheathing. 

 1. Install air barrier after sheathing is installed and before windows and doors are 

 installed.  Install lower level barrier prior to upper layers to ensure proper shingling of layers. 

 2. Overlap air barrier at corners of building by a minimum of 12 inches. 

 3. Overlap air barrier vertical seams by a minimum of 6 inches. 

 4. Ensure barrier is plumb and level with foundation, and unroll extending air barrier over 

 window and door openings. 

 5. Attach air barrier to exterior gypsum sheathing with plastic cap nails every 12” to 18” on 

 vertical stud line with screws with washers to metal stud framing.  When attaching to 

 masonry, use adhesive recommended by manufacturer. 

 6. Prepare window and door rough openings as follows: 

  a. Prepare each window rough opening by cutting a modified “I” pattern in the air   

   barrier. 

    1) Horizontally cut air barrier along bottom of header. 

    2) Vertically cut air barrier down the center of window openings from the top   

    of the window opening down to 2/3 of the way to the bottom of the   

    window openings. 

    3) Diagonally cut air barrier from the bottom of the vertical cut to the left and  

    right corners of opening. 

    4) Fold side and bottom flaps into window opening and fasten every 6   

    inches.  Trim off excess. 
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    5) Provide weather barrier at window opening per all  manufacturer’s   

    requirements and recommendations 

  b. Prepare each rough door opening by cutting a standard “I” pattern in the air   

   barrier. 

    1) Horizontally cut air barrier along bottom of door frame header and along   

    top of sill. 

    2) Vertically cut air barrier down the center of door openings from the top of  

 the door opening (header down to the bottom of the door opening (sill). 

    3) Fold side flaps inside around door openings and fasten every 6 inches.    

     Trim off excess. 

 7. Tape all horizontal and vertical seam of air barrier with tape recommended by the  

 manufacturer. 

3.6 FINISHING OF GYPSUM BOARD 

A. Finish joints, edges, corners, and fastener heads in accordance with ASTM C840. Use Level 5 

finish for all finished areas open to public view. 

B. Before proceeding with installation of finishing materials, assure the following: 

1. Gypsum board is fastened and held close to framing or furring. 

2. Fastening heads in gypsum board are slightly below surface in dimple formed by driving tool. 

C. Finish joints, fasteners, and all openings, including openings around penetrations, on that part of 

the gypsum board extending above suspended ceilings to seal surface of non decorated  smoke 

barrier, fire rated gypsum board construction.  After the installation of hanger rods, hanger wires, 

supports, equipment, conduits, piping and similar work, seal remaining openings and maintain the 

integrity of the  smoke barrier, fire rated  construction. Sanding is not required of non decorated 

surfaces. 

3.7 REPAIRS 

A. After taping and finishing has been completed, and before decoration, repair all damaged and 

defective work, including nondecorated surfaces. 

B. Patch holes or openings 13 mm (1/2 inch) or less in diameter, or equivalent size, with a setting 

type finishing compound or patching plaster. 

C. Repair holes or openings over 13 mm (1/2 inch) diameter, or equivalent size, with 16 mm (5/8 

inch) thick gypsum board secured in such a manner as to provide solid substrate equivalent to 

undamaged surface. 

D. Tape and refinish scratched, abraded or damaged finish surfaces including cracks and joints in 

non decorated surface to provide  smoke tight construction  fire protection equivalent to the fire 

rated construction  

- - - E N D - - - 
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SECTION 09 91 00 

PAINTING 
 

 
PART 1-GENERAL 

1.1 DESCRIPTION 

A. Section specifies field painting of walls, ceilings, metal doors and frames and electrical conduit 

exposed to view and painting of plaster or drywall at patched or repaired areas. 

1.2 RELATED WORK 

A. Shop prime painting of steel and ferrous metals:  Division 08 – OPENINGS and , Division 26 - 

ELECTRICAL 

1.2 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. 

B. Manufacturer's Literature and Data: 

Before work is started, or sample panels are prepared, submit manufacturer's literature, the current 

Master Painters Institute (MPI) "Approved Product List" indicating brand label, product name and 

product code as of the date of contract award, will be used to determine compliance with the 

submittal requirements of this specification. The Contractor may choose to use subsequent MPI 

"Approved Product List", however, only one list may be used for the entire contract and each coating 

system is to be from a single manufacturer. All coats on a particular substrate must be from a single 

manufacturer. No variation from the MPI "Approved Product List" where applicable is acceptable.  

1.3 DELIVERY AND STORAGE 

A. Deliver materials to site in manufacturer's sealed container marked to show following: 

1. Name of manufacturer. 

2. Product type. 

3. Batch number. 

4. Instructions for use. 

5. Safety precautions. 

B. In addition to manufacturer's label, provide a label legibly printed as following: 

1. Federal Specification Number, where applicable, and name of material. 

2. Surface upon which material is to be applied. 

3. If paint or other coating, state coat types; prime, body or finish. 

C. Maintain space for storage, and handling of painting materials and equipment in a neat and orderly 

condition to prevent spontaneous combustion from occurring or igniting adjacent items. 

D. Store materials at site at least 24 hours before using, at a temperature between 18 and 30 degrees C 

(65 and 85 degrees F). 
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1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below form a part of this specification to the extent referenced. Publications are 

referenced in the text by basic designation only. 

B. American Conference of Governmental Industrial Hygienists (ACGIH): 

ACGIH TLV-BKLT-2008 ............. Threshold Limit Values (TLV) for Chemical Substances and 

Physical Agents and Biological Exposure Indices (BEIs) 

ACGIH TLV-DOC-2008 .............. Documentation of Threshold Limit Values and Biological Exposure 

Indices, (Seventh Edition) 

C. American National Standards Institute (ANSI): 

D. Master Painters Institute (MPI): 

No. 1-07 ...................................... Aluminum Paint (AP) 

No. No. 18-07 ............................. Organic Zinc Rich Primer 

No.44-07 ..................................... Interior Low Sheen Latex, MPI Gloss Level 2 

No. 45-07 .................................... Interior Primer Sealer 

No. 50-07 .................................... Interior Latex Primer Sealer 

No. 51-07 .................................... Interior Alkyd, Eggshell, MPI Gloss Level 3 

No. 52-07 .................................... Interior Latex, Flat, MPI Gloss Level 1 (LE) 

No. 94-07 .................................... Exterior Alkyd, Semi-Gloss (EO) 

No. 95-07 .................................... Fast Drying Metal Primer 

No. 135-07 .................................. Non-Cementitious Galvanized Primer 

 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A Organic Zinc rich Coating (HR): MPI18. 

B Interior Low Sheen Latex: MPI 44. 

C Interior Primer Sealer: MPI 45. 

D. Interior Latex Primer Sealer: MPI 50. 

E Interior Alkyd, Eggshell: MPI 51 

F. Interior Latex, MPI Gloss Level 3 (LE): MPI 52. 

 G. Exterior Alkyd, Semi-Gloss (EO): MPI 94. 

 H. Fast Drying Metal Primer: MPI 95 

  I. Waterborne Galvanized Primer: MPI 134. 

 J. Non-Cementitious Galvanized Primer: MPI 135. 

2.2 PAINT PROPERTIES 

A. Use ready-mixed (including colors), except two component epoxies, polyurethanes, polyesters, 

paints having metallic powders packaged separately and paints requiring specified additives. 
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B. Where no requirements are given in the referenced specifications for primers, use primers with 

pigment and vehicle, compatible with substrate and finish coats specified. 

2.3 REGULATORY REQUIREMENTS 

A. Paint materials shall conform to the restrictions of the local Environmental and Toxic Control 

jurisdiction. 

1. Volatile Organic Compounds (VOC): VOC content of paint materials shall not exceed state 

requirements. 

2. Asbestos:  Materials shall not contain asbestos. 

3. Chromate, Cadmium, Mercury, and Silica: Materials shall not contain zinc-chromate, strontium-

chromate, Cadmium, mercury or mercury compounds or free crystalline silica. 

4. Human Carcinogens: Materials shall not contain any of the ACGIH-BKLT and ACGHI-DOC 

confirmed or suspected human carcinogens. 

5. Comply with the Regional Ozone Transport Commission (OTC) regulations regarding Volatile 

Organic Content (VOC). 

 

PART 3 - EXECUTION 

3.1 JOB CONDITIONS 

A. Safety: Observe required safety regulations and manufacturer's warning and instructions for storage, 

handling and application of painting materials. 

1. Take necessary precautions to protect personnel and property from hazards due to falls, injuries, 

toxic fumes, fire, explosion, or other harm. 

2. Deposit soiled cleaning rags and waste materials in metal containers approved for that purpose. 

Dispose of such items off the site at end of each days work. 

B. Atmospheric and Surface Conditions: 

1. Do not apply coating when air or substrate conditions are: 

a. Less than 3 degrees C (5 degrees F) above dew point. 

b. Below 10 degrees C (50 degrees F) or over 35 degrees C (95 degrees F), unless specifically 

pre-approved by the Contracting Officer and the product manufacturer. Under no 

circumstances shall application conditions exceed manufacturer recommendations. 

2. Maintain interior temperatures until paint dries hard. 

3. Apply only on clean and dry surfaces. 

 
3.2 SURFACE PREPARATION 

A. Method of surface preparation is optional, provided results of finish painting produce solid even color 

and texture specified with no overlays. 

B. General: 

1. Remove prefinished items not to be painted such as lighting fixtures, escutcheon plates, 

hardware, trim, and similar items for reinstallation after paint is dried. 
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2. Remove items for reinstallation and complete painting of such items and adjacent areas when 

item or adjacent surface is not accessible or finish is different. 

3. See other sections of specifications for specified surface conditions and prime coat. 

4. Clean surfaces for painting with materials and methods compatible with substrate and specified 

finish. Remove any residue remaining from cleaning agents used. Do not use solvents, acid, or 

steam on concrete and masonry. 

. C Ferrous Metals: 

1. Remove oil, grease, soil, drawing and cutting compounds, flux and other detrimental foreign 

matter in accordance with SSPC-SP 1 (Solvent Cleaning). 

2. Remove loose mill scale, rust, and paint, by hand or power tool cleaning, as defined in SSPC-SP 

2 (Hand Tool Cleaning) and SSPC-SP 3 (Power Tool Cleaning). Exception: where high 

temperature aluminum paint is used, prepare surface in accordance with paint manufacturer's 

instructions. 

3. Fill dents, holes and similar voids and depressions in flat exposed surfaces of hollow steel doors 

and frames, access panels, roll-up steel doors and similar items specified to have semi-gloss or 

gloss finish with TT-F-322D (Filler, Two-Component Type, For Dents, Small Holes and Blow-

Holes). Finish flush with adjacent surfaces. 

a. This includes flat head countersunk screws used for permanent anchors. 

b. Do not fill screws of item intended for removal such as glazing beads. 

4. Spot prime abraded and damaged areas in shop prime coat which expose bare metal with same type 

of paint used for prime coat. Feather edge of spot prime to produce smooth finish coatZinc-Coated 

(Galvanized) Metal, Surfaces Specified Painted: 

1. Clean surfaces to remove grease, oil and other deterrents to paint adhesion in accordance with 

SSPC-SP 1 (Solvent Cleaning). 

2. Spot coat abraded and damaged areas of zinc-coating which expose base metal on hot-dip zinc-

coated items with MPI 18 (Organic Zinc Rich Coating). Prime or spot prime with MPI 134 

(Waterborne Galvanized Primer) or MPI 135 (Non- Cementitious Galvanized Primer) depending 

on finish coat compatibility. 

D Masonry, Concrete, Cement Board, Cement Plaster and Stucco: 

1. Clean and remove dust, dirt, oil, grease efflorescence, form release agents, laitance, and other 

deterrents to paint adhesion. 

2. Use emulsion type cleaning agents to remove oil, grease, paint and similar products.  Use of 

solvents, acid, or steam is not permitted. 

3. Remove loose mortar in masonry work. 

4. Replace mortar and fill open joints, holes, cracks and depressions with new mortar specified in 

Section 04 05 16,  MASONRY GROUTING. Do not fill weep holes. Finish to match adjacent 

surfaces. 
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5. Neutralize Concrete floors to be painted by washing with a solution of 1.4 Kg (3 pounds) of zinc 

sulfate crystals to 3.8 L (1 gallon) of water, allow to dry three days and brush thoroughly free of 

crystals. 

6. Repair broken and spalled concrete edges with concrete patching compound to match adjacent 

surfaces as specified in CONCRETE Sections. Remove projections to level of adjacent surface 

by grinding or similar methods. 

E Gypsum Plaster and Gypsum Board: 

1. Remove efflorescence, loose and chalking plaster or finishing materials. 

2. Remove dust, dirt, and other deterrents to paint adhesion. 

3.  Fill holes, cracks, and other depressions with CID-A-A-1272A [Plaster, Gypsum (Spackling 

Compound) finished flush with adjacent surface, with texture to match texture of adjacent 

surface. Patch holes over 25 mm (1-inch) in diameter as specified in Section for plaster or 

gypsum board 

3.3 PAINT PREPARATION 

A. Thoroughly mix painting materials to ensure uniformity of color, complete dispersion of pigment and 

uniform composition. 

B. Do not thin unless necessary for application and when finish paint is used for body and prime coats. 

Use materials and quantities for thinning as specified in manufacturer's printed instructions. 

C. Remove paint skins, then strain paint through commercial paint strainer to remove lumps and other 

particles. 

D. For tinting required to produce exact shades specified, use color pigment recommended by the paint 

manufacturer. 

3.4 APPLICATION 

A. Start of surface preparation or painting will be construed as acceptance of the surface as satisfactory 

for the application of materials. 

B. Unless otherwise specified, apply paint in three coats; prime, body, and finish. When two coats 

applied to prime coat are the same, first coat applied over primer is body coat and second coat is 

finish coat. 

C. Apply each coat evenly and cover substrate completely. 

D. Allow not less than 48 hours between application of succeeding coats, except as allowed by 

manufacturer's printed instructions, and approved by COTR. 

E. Finish surfaces to show solid even color, free from runs, lumps, brushmarks, laps, holidays, or other 

defects. 

F. Apply by brush, roller or spray, except as otherwise specified. 

G. Do not spray paint in existing occupied spaces unless approved by COTR, except in spaces sealed 

from existing occupied spaces. 

1. Apply painting materials specifically required by manufacturer to be applied by spraying. 
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2. In areas, where paint is applied by spray, mask or enclose with polyethylene, or similar air tight 

material with edges and seams continuously sealed including items specified in WORK NOT 

PAINTED, motors, controls, telephone, and electrical equipment, fronts of sterilizes and other 

recessed equipment and similar prefinished items. 

3.5 PRIME PAINTING 

A. After surface preparation prime surfaces before application of body and finish coats, except as 

otherwise specified. 

B. Spot prime and apply body coat to damaged and abraded painted surfaces before applying 

succeeding coats. 

C. Additional field applied prime coats over shop or factory applied prime coats are not required except 

for exterior exposed steel apply an additional prime coat. 

D. Metals except boilers, incinerator stacks, and engine exhaust pipes: 

1. Steel and iron: MPI 95 (Fast Drying Metal Primer). 

2. Zinc-coated steel and iron: MPI 134 (Waterborne Galvanized Primer) MPI 135 (Non-

Cementitious Galvanized Primer). 

3. Aluminum scheduled to be painted: MPI 95 (Fast Drying Metal Primer). 

E. Gypsum Board: 

1.    Surfaces scheduled to have MPI 52 (Interior Latex, MPI Gloss Level 3 (LE)) finish.   Use MPI 52 
(Interior Latex, MPI Gloss Level 3 (LE)) respectively. 

2. Primer: MPI 50(Interior Latex Primer Sealer) except use MPI 45 (Interior Primer Sealer). 

F. Gypsum Plaster: 

1. MPI 45 (Interior Primer Sealer), except use MPI 50 (Interior Latex Primer Sealer) when an alkyd 

flat finish is specified. 

2. Surfaces scheduled to have MPI 53 (Interior Latex, Flat, MPI Gloss Level 1 LE)) or MPI 52 

(Interior Latex, MPI Gloss Level 3 (LE)) finish: Use MPI 53 (Interior Latex, Flat, MPI Gloss Level 

1 LE)) or MPI 52 Latex, MPI Gloss Level 3 (LE)) respectively. 

G. Steel and Ferrous Metal,  

1. Two coats of MPI 94 (Exterior Alkyd, Semi-Gloss (EO)) on exposed surfaces, except on surfaces 

over 94 degrees C (200 degrees F). 

 INTERIOR FINISHES 

A. Metal Work: 

1. Apply to exposed surfaces. 

2. Omit body and finish coats on surfaces concealed after installation except electrical conduit 

containing conductors over 600 volts. 

3. Ferrous Metal, Galvanized Metal, and Other Metals Scheduled:  

b. Two coats of MPI 51 (Interior Alkyd, Eggshell (AK)).  

B. Gypsum Board: 
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1. One coat of MPI 45 (Interior Primer Sealer) plus one coat of MPI 139 (Interior High Performance 

Latex, MPI Gloss level 3 (LL)). 

C. Plaster: 

1. One coat of MPI 45 (Interior Primer Sealer) plus one coat of MPI 139 (Interior High Performance 

Latex, MPI Gloss level 3 (LL)). 

3.7 REFINISHING EXISTING PAINTED SURFACES 

A. Clean, patch and repair existing surfaces as specified under surface preparation. 

B. Remove and reinstall items as specified under surface preparation. 

C. Remove existing finishes or apply separation coats to prevent non compatible coatings from having 

contact. 

D. Patched or Replaced Areas in Surfaces and Components: Apply spot prime and body coats as 

specified for new work to repaired areas or replaced components. 

E. Except where scheduled for complete painting apply finish coat over plane surface to nearest break 

in plane, such as corner, reveal, or frame. 

F. Refinish areas as specified for new work to match adjoining work unless specified or scheduled 

otherwise. 

G. Sand or dull glossy surfaces prior to painting. 

H. Sand existing coatings to a feather edge so that transition between new and existing finish will not 

show in finished work. 

3.8 PAINT COLOR 

A. Color and gloss of finish coats shall be selected by the COTR to match all existing conditions. 

B. Coat Colors: 

1. Color of priming coat: Lighter than body coat. 

2. Color of body coat:  Lighter than finish coat. 

3. Color prime and body coats to not show through the finish coat and to mask surface 

imperfections or contrasts. 

3.9 MECHANICAL AND ELECTRICAL WORK FIELD PAINTING SCHEDULE 

A. Field painting of mechanical and electrical consists of cleaning, touching-up abraded shop prime 

coats, and applying prime, body and finish coats to materials and equipment if not factory finished in 

space scheduled to be finished. 

B. Paint various systems specified in Division 02 – EXISTING CONDITIONS, Division 26-ELECTRICAL 

C. Paint after tests have been completed. 

D. Finish painting of mechanical and electrical equipment is not required when located in interstitial 

spaces, above suspended ceilings, in concealed areas such as pipe and electric closets, pipe 

basements, pipe tunnels, trenches, attics, roof spaces, shafts and furred spaces except on electrical 

conduit containing feeders 600 volts or more. 

E. Omit field painting of items specified in paragraph, Building and Structural WORK NOT PAINTED. 
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F. Color: 

1. Paint conduit color to match surrounding surfaces as approved in advance by the COTR.  

2. Interior Locations: 

a. Apply two coats of MPI 47 (Interior Alkyd, Semi-Gloss (AK)) to following items: 

 1) Electrical conduit. 

3.10 PROTECTION CLEAN UP, AND TOUCH-UP 

A. Protect work from paint droppings and spattering by use of masking, drop cloths, removal of items or 

by other approved methods. 

B. Upon completion, clean paint from hardware, glass and other surfaces and items not required to be 

painted of paint drops or smears. 

C. Before final inspection, touch-up or refinished in a manner to produce solid even color and finish 

texture, free from defects in work which was damaged or discolored. 

- - - E N D - - - 
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SECTION 10 26 00 
WALL AND DOOR PROTECTION 

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

 This section specifies corner guards and high impact wall covering. 

1.2 RELATED WORK 

A. Armor plates and kick plates not specified in this section: Section 08 71 00, DOOR HARDWARE.  

1.3 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES.  

B. Shop Drawings: Show design and installation details.  

C. Manufacturer's Literature and Data:  

1. Corner Guards.  

     2. High Impact Wall covering 

D. Test Report: Showing that resilient material complies with specified fire and safety code 

requirements.  

1.4 DELIVERY AND STORAGE  

A. Deliver materials to the site in original sealed packages or containers marked with the name and 

brand, or trademark of the manufacturer.  

B. Protect from damage from handling and construction operations before, during and after 

installation.  

C. Store in a dry environment of approximately 21° C (70 degrees F) for at least 48 hours prior to 

installation. 

1.5 MOCK-UP 

 Provide full size mock-up of typical corner guard application at door openings. The mock-up 

becomes the standard of workmanship for the project. If approved the mock-up at the door 

opening will become part of the project.   

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below form a part of this specification to extent referenced. Publications are 

referenced in text by basic designation only. 

B. American Society for Testing and Materials (ASTM): 

A167-99(R2009) ......................... Stainless and Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet, and Strip 

B221-08 ...................................... Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, 

Shapes, and Tubes 

D256-06 ...................................... Impact Resistance of Plastics  
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D635-06 ...................................... Rate of Burning and/or Extent and Time of Burning of Self-

Supporting Plastics in a Horizontal Position 

E84-09 ........................................ Surface Burning Characteristics of Building Materials 

C. The National Association of Architectural Metal Manufacturers (NAAMM):  

AMP 500-06 ............................... Metal Finishes Manual 

D. National Fire Protection Association (NFPA): 

80-10 .......................................... Standard for Fire Doors and Windows 

E. Society of American Automotive Engineers (SAE): 

J 1545-05 ................................... Instrumental Color Difference Measurement for Exterior Finishes. 

F. Underwriters Laboratories Inc. (UL): 

Annual Issue ............................... Building Materials Directory 

  

PART 2 - PRODUCTS  

2.1 MATERIALS  

A. Aluminum Extruded: ASTM B221, Alloy 6063, Temper T5 or T6.  Aluminum alloy used for colored 

anodizing coating shall be as required to produce specified color.   

B. Resilient Material: 

1. Extruded and injection molded acrylic vinyl or extruded polyvinyl chloride meeting following 

requirements:  

a. Minimum impact resistance of 1197 ps (25 ft lbs per sq.ft) when tested in accordance with 

ASTM D256 (Izod impact, ft.lbs. per inch notch). 

b. Class 1 fire rating when tested in accordance with ASTM E84, having a maximum flame 

spread of 25 and a smoke developed rating of 450 or less. 

c. Rated self extinguishing when tested in accordance with ASTM D635. 

d. Material shall be labeled and tested by Underwriters Laboratories or other approved 

independent testing laboratory.  

e. Integral color with all colored components matched in accordance with SAE J 1545 to 

within plus or minus 1.0 on the CIE-LCH scales.  

f. Same finish on exposed surfaces.  

2.2 CORNER GUARDS 

A. Shock-Absorbing  Corner Guards: Surface mounted6 mm 1/4-inch corner) formed to profile 

shown.  

1. Snap-on corner guard formed from aluminum, minimum 2 mm (0.078-inch) thick, free floating 

on a continuous 1.6 mm (0.063-inch) thick extruded aluminum retainer. Provide appropriate 

mounting hardware, cushions and base plates as required.  

2. Provide factory fabricated end closure caps at top and bottom of surface mounted corner 

guards.  
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2.3 HIGH IMPACT WALL COVERING 

A. Fabricate from vinyl acrylic or polyvinyl chloride resilient material minimum 6mm (0.06 inch) thick 

designed specially  for interior use, to match all existing conditions. 

B. Coordinate with protection material and supplier for proper fit, installation and color. Confirm color 

selection with COTR from manufacturer’s full line of color choices. 

C. Provide adhesive as recommended by the wall covering manufacturer. 

2.4 FASTENERS AND ANCHORS 

A. Provide fasteners and anchors as required for each specific type of installation.  

B. Where type, size, spacing or method of fastening is not shown or specified, submit shop drawings 

showing proposed installation details.  

2.5 FINISH  

A. In accordance with NAAMM AMP 500 series. 

B.  Anodized Aluminum: 

   1. Clear Finish: Chemically etched medium matte, with clear anodic coating, Class I 

Architectural, 7 mils thick at interior doors and frames. 

 

PART 3 - INSTALLATION  

3.1 CORNER GUARDS  

A.  Mount guards on external corners of interior walls, partitions and columns as shown. 

B. Where corner guards are installed on walls, partitions or columns finished with plaster or ceramic 

tile,  anchor corner guards as shown on drawings. . 

1. Where corner guards are installed on gypsum board, clean surface and anchor guards as 

shown on drawings. 

3.2 HIGH IMPACT WALL COVERING 

A. Surfaces to receive protection shall be clean, smooth and free of obstructions. 

B. Install protectors after frames are in place but preceding installation of doors in accordance with 

approved shop drawings and manufacturers specific instructions. Match existing conditions.  

C. Apply with adhesive in controlled environment according to manufacture’s recommendations.  

D. Protection installed on fire rated doors and frames shall be installed according to NFPA 80 and 

installation procedures listed in UL Building Materials Directory; or, equal listing by other approved 

independent testing laboratory establishing the procedures. 

- - - E N D - - - 
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SECTION 26 05 11 
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS  

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section applies to all sections of Division 26. 

B. Furnish and install electrical wiring, systems, equipment and accessories in accordance with the 

specifications and drawings.  Capacities and ratings of motors, transformers, cable, switchboards, 

switchgear, panelboards, motor control centers, generators, automatic transfer switches, and 

other items and arrangements for the specified items are shown on drawings. 

C. Electrical service entrance equipment and arrangements for temporary and permanent 

connections to the utility’s system shall conform to the utility's requirements. Coordinate fuses, 

circuit breakers and relays with the utility’s system, and obtain utility approval for sizes and 

settings of these devices. 

D. Wiring ampacities specified or shown on the drawings are based on copper conductors, with the 

conduit and raceways accordingly sized. Aluminum conductors are prohibited. 

1.2 MINIMUM REQUIREMENTS 

A. References to the International Building Code (IBC), National Electrical Code (NEC),  

Underwriters Laboratories, Inc. (UL) and National Fire Protection Association (NFPA) are 

minimum installation requirement standards. 

B. Drawings and other specification sections shall govern in those instances where requirements are 

greater than those specified in the above standards. 

1.3 TEST STANDARDS 

A. All materials and equipment shall be listed, labeled or certified by a nationally recognized testing 

laboratory to meet Underwriters Laboratories, Inc., standards where test standards have been 

established. Equipment and materials which are not covered by UL Standards will be accepted 

provided equipment and material is listed, labeled, certified or otherwise determined to meet 

safety requirements of a nationally recognized testing laboratory. Equipment of a class which no 

nationally recognized testing laboratory accepts, certifies, lists, labels, or determines to be safe, 

will be considered if inspected or tested in accordance with national industrial standards, such as 

NEMA, or ANSI. Evidence of compliance shall include certified test reports and definitive shop 

drawings. 

B. Definitions: 

1. Listed; Equipment, materials, or services included in a list published by an organization that is 

acceptable to the authority having jurisdiction and concerned with evaluation of products or 

services, that maintains periodic inspection of production or listed equipment or materials or 

periodic evaluation of services, and whose listing states that the equipment, material, or 
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services either meets appropriate designated standards or has been tested and found 

suitable for a specified purpose. 

2. Labeled; Equipment or materials to which has been attached a label, symbol, or other 

identifying mark of an organization that is acceptable to the authority having jurisdiction and 

concerned with product evaluation, that maintains periodic inspection of production of labeled 

equipment or materials, and by whose labeling the manufacturer indicates compliance with 

appropriate standards or performance in a specified manner. 

3. Certified; equipment or product which: 

a. Has been tested and found by a nationally recognized testing laboratory to meet nationally 

recognized standards or to be safe for use in a specified manner. 

b. Production of equipment or product is periodically inspected by a nationally recognized 

testing laboratory. 

c. Bears a label, tag, or other record of certification. 

4. Nationally recognized testing laboratory; laboratory which is approved, in accordance with 

OSHA regulations, by the Secretary of Labor. 

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturers Qualifications: The manufacturer shall regularly and presently produce, as one of 

the manufacturer's principal products, the equipment and material specified for this project, and 

shall have manufactured the item for at least three years. 

B. Product Qualification: 

1. Manufacturer's product shall have been in satisfactory operation, on three installations of 

similar size and type as this project, for approximately three years. 

2. The Government reserves the right to require the Contractor to submit a list of installations 

where the products have been in operation before approval. 

 
C. Service Qualifications: There shall be a permanent service organization maintained or trained by 

the manufacturer which will render satisfactory service to this installation within four hours of 

receipt of notification that service is needed. Submit name and address of service organizations. 

1.5 APPLICABLE PUBLICATIONS 

 Applicable publications listed in all Sections of Division are the latest issue, unless otherwise 

noted. 

1.6 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of current production by manufacturers regularly 

engaged in the manufacture of such items, for which replacement parts shall be available. 

B. When more than one unit of the same class or type of equipment is required, such units shall be 

the product of a single manufacturer. 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be products of the same manufacturer. 
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2. Manufacturers of equipment assemblies, which include components made by others, shall 

assume complete responsibility for the final assembled unit. 

3. Components shall be compatible with each other and with the total assembly for the intended 

service. 

4. Constituent parts which are similar shall be the product of a single manufacturer. 

D. Factory wiring shall be identified on the equipment being furnished and on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessing factory tests. The contractor shall notify 

the VA through the COTR a minimum of 15 working days prior to the manufacturers making 

the factory tests. 

2. Four copies of certified test reports containing all test data shall be furnished to the COTR 

prior to final inspection and not more than 90 days after completion of the tests. 

3. When equipment fails to meet factory test and re-inspection is required, the contractor shall 

be liable for all additional expenses, including expenses of the Government. 

1.7 EQUIPMENT REQUIREMENTS 

 Where variations from the contract requirements are requested in accordance with Section 

GENERAL CONDITIONS and Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES, the connecting work and related components shall include, but not be limited to 

additions or changes to branch circuits, circuit protective devices, conduits, wire, feeders, 

controls, panels and installation methods. 

1.8 EQUIPMENT PROTECTION 

A. Equipment and materials shall be protected during shipment and storage against physical 

damage, vermin, dirt, corrosive substances, fumes, moisture, cold and rain. 

1. Store equipment indoors in clean dry space with uniform temperature to prevent 

condensation.  Equipment shall include but not be limited to switchgear, switchboards, 

panelboards, transformers, motor control centers, motor controllers, uninterruptible power 

systems, enclosures, controllers, circuit protective devices, cables, wire, light fixtures, 

electronic equipment, and accessories. 

2. During installation, equipment shall be protected against entry of foreign matter; and be 

vacuum-cleaned both inside and outside before testing and operating.  Compressed air shall 

not be used to clean equipment.  Remove loose packing and flammable materials from inside 

equipment. 

3. Damaged equipment shall be, as determined by the COTR, placed in first class operating 

condition or be returned to the source of supply for repair or replacement. 

4. Painted surfaces shall be protected with factory installed removable heavy kraft paper, sheet 

vinyl or equal. 

5. Damaged paint on equipment and materials shall be refinished with the same quality of paint 

and workmanship as used by the manufacturer so repaired areas are not obvious. 
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1.9 WORK PERFORMANCE 

A. All electrical work must comply with the requirements of NFPA 70 (NEC), NFPA 70B, NFPA 70E, 

OSHA Part 1910 subpart J, OSHA Part 1910 subpart S and OSHA Part 1910 subpart K in 

addition to other references required by contract. 

B. Job site safety and worker safety is the responsibility of the contractor. 

C. Electrical work shall be accomplished with all affected circuits or equipment de-energized. When 

an electrical outage cannot be accomplished in this manner for the required work, the following 

requirements are mandatory: 

1. Electricians must use full protective equipment (i.e., certified and tested insulating material to 

cover exposed energized electrical components, certified and tested insulated tools, etc.) 

while working on energized systems in accordance with NFPA 70E. 

2. Electricians must wear personal protective equipment while working on energized systems in 

accordance with NFPA 70E. 

3. Before initiating any work, a job specific work plan must be developed by the contractor with a 

peer review conducted and documented by the COTR and Medical Center staff. The work 

plan must include procedures to be used on and near the live electrical equipment, barriers to 

be installed, safety equipment to be used and exit pathways. 

4. Work on energized circuits or equipment cannot begin until prior written approval is obtained 

from the COTR. 

D. For work on existing stations, arrange, phase and perform work to assure electrical service for 

other buildings at all times. Refer to Article OPERATIONS AND STORAGE AREAS under Section 

01 00 00, GENERAL REQUIREMENTS. 

E. New work shall be installed and connected to existing work neatly, safely and professionally. 

Disturbed or damaged work shall be replaced or repaired to its prior conditions, as required by 

Section 01 00 00, GENERAL REQUIREMENTS. 

F. Coordinate location of equipment and conduit with other trades to minimize interferences. 

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS 

A. Equipment location shall be as close as practical to locations shown on the drawings. 

B. Working spaces shall not be less than specified in the NEC for all voltages specified. 

C. Inaccessible Equipment: 

1. Where the Government determines that the Contractor has installed equipment not 

conveniently accessible for operation and maintenance, the equipment shall be removed and 

reinstalled as directed at no additional cost to the Government. 

2. "Conveniently accessible" is defined as being capable of being reached quickly for operation, 

maintenance, or inspections without the use of ladders, or without climbing or crawling under 

or over obstacles such as, but not limited to, motors, pumps, belt guards, transformers, 

piping, ductwork, conduit and raceways. 
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1.11 EQUIPMENT IDENTIFICATION 

A. In addition to the requirements of the NEC, install an identification sign which clearly indicates 

information required for use and maintenance of items such as switchboards and switchgear, 

panelboards, cabinets, motor controllers (starters), fused and unfused safety switches, automatic 

transfer switches, separately enclosed circuit breakers, individual breakers and controllers in 

switchboards, switchgear and motor control assemblies, control devices and other significant 

equipment. 

B. Nameplates for Normal Power System equipment shall be laminated black phenolic resin with a 

white core with engraved lettering.  Nameplates for Essential Electrical System (EES) equipment, 

as defined in the NEC, shall be laminated red phenolic resin with a white core with engraved 

lettering. Lettering shall be a minimum of 1/2 inch [12mm] high. Nameplates shall indicate 

equipment designation, rated bus amperage, voltage, number of phases, number of wires, and 

type of EES power branch as applicable.  Secure nameplates with screws. 

C. Install adhesive arc flash warning labels on all equipment as required by NFPA 70E.  Label shall 

indicate the arc hazard boundary (inches), working distance (inches), arc flash incident energy at 

the working distance (calories/cm2), required PPE category and description including the  glove 

rating, voltage rating of the equipment, limited approach distance (inches), restricted approach 

distance (inches), prohibited approach distance (inches), equipment/bus name, date prepared, 

and manufacturer name and address. 

1.12 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES.  

B. The Government's approval shall be obtained for all equipment and material before delivery to the 

job site.  Delivery, storage or installation of equipment or material which has not had prior approval 

will not be permitted at the job site. 

C. All submittals shall include adequate descriptive literature, catalog cuts, shop drawings and other 

data necessary for the Government to ascertain that the proposed equipment and materials 

comply with specification requirements.  Catalog cuts submitted for approval shall be legible and 

clearly identify equipment being submitted. 

D. Submittals for individual systems and equipment assemblies which consist of more than one item 

or component shall be made for the system or assembly as a whole.  Partial submittals will not be 

considered for approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION__________________". 

2. Submittals shall be marked to show specification reference including the section and 

paragraph numbers. 

3. Submit each section separately. 
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E. The submittals shall include the following: 

1. Information that confirms compliance with contract requirements. Include the manufacturer's 

name, model or catalog numbers, catalog information, technical data sheets, shop drawings, 

pictures, nameplate data and test reports as required. 

F. Manuals: Submit in accordance with Section 01 00 00, GENERAL REQUIREMENTS. 

1. Maintenance and Operation Manuals: Submit as required for systems and equipment 

specified in the technical sections. Furnish four copies, bound in hardback binders, 

(manufacturer's standard binders) or an approved equivalent. Furnish one complete manual 

as specified in the technical section but in no case later than prior to performance of systems 

or equipment test, and furnish the remaining manuals prior to contract completion. 

2. Inscribe the following identification on the cover: the words "MAINTENANCE AND 

OPERATION MANUAL," the name and location of the system, equipment, building, name of 

Contractor, and contract number. Include in the manual the names, addresses, and telephone 

numbers of each subcontractor installing the system or equipment and the local 

representatives for the system or equipment. 

3. Provide a "Table of Contents" and assemble the manual to conform to the table of contents, 

with tab sheets placed before instructions covering the subject. The instructions shall be 

legible and easily read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with data to explain detailed 

operation and control of the equipment. 

b. A control sequence describing start-up, operation, and shutdown. 

c. Description of the function of each principal item of equipment. 

d. Installation instructions. 

e. Safety precautions for operation and maintenance. 

f. Diagrams and illustrations. 

g. Periodic maintenance and testing procedures and frequencies, including replacement 

parts numbers and replacement frequencies. 

h. Performance data. 

i. Pictorial "exploded" parts list with part numbers. Emphasis shall be placed on the use of 

special tools and instruments.  The list shall indicate sources of supply, recommended 

spare parts, and name of servicing organization. 

j. List of factory approved or qualified permanent servicing organizations for equipment 

repair and periodic testing and maintenance, including addresses and factory certification 

qualifications. 

G. Approvals will be based on complete submission of manuals together with shop drawings. 

H. After approval and prior to installation, furnish the COTR with one sample of each of the following: 



REPLACE DOORS LARGE CIRCLE REQUIREMENTS FOR ELECTRICAL INSTALLATION 
VAMC CHILLICOTHE, OHIO  

26 05 11 - 7 

1. A 300 mm (12 inch) length of each type and size of wire and cable along with the tag from the 

coils of reels from which the samples were taken.  

2. Each type of conduit coupling, bushing and termination fitting.  

3. Conduit hangers, clamps and supports.  

4. Duct sealing compound.  

5. Each type of receptacle, toggle switch, occupancy sensor, outlet box, manual motor starter, 

device wall plate, engraved nameplate, wire and cable splicing and terminating material, and 

branch circuit single pole molded case circuit breaker. 

1.13 SINGULAR NUMBER  

 Where any device or part of equipment is referred to in these specifications in the singular 

number (e.g., "the switch"), this reference shall be deemed to apply to as many such devices as 

are required to complete the installation as shown on the drawings. 

 

1.14 ACCEPTANCE CHECKS AND TESTS 

 The contractor shall furnish the instruments, materials and labor for field tests. 

1.15 TRAINING 

A. Training shall be provided in accordance with Article 1.25, INSTRUCTIONS, of Section 01 00 00, 

GENERAL REQUIREMENTS. 

B. Training shall be provided for the particular equipment or system as required in each associated 

specification. 

C. A training schedule shall be developed and submitted by the contractor and approved by the 

COTR at least 30 days prior to the planned training. 

 

1.16 DRAWINGS AND SPECIFICATIONS 

A. The drawings indicate the general arrangement of the work and are to be followed insofar as 

possible.  The word "provide", as used, shall mean "furnish and install".  If significant deviations 

from the layout are necessitated by field conditions, detailed layouts of the proposed departures 

shall be submitted to the COTR for approval before proceeding with the work. 

B.  Make all necessary field measurements to ensure correct fitting.  Coordinate work with all other 

trades in such a manner as to cause a minimum of conflict or delay. 

C. The drawings and specifications shall be carefully studied during the course of bidding and 

construction.  Any errors, omissions or discrepancies encountered shall be referred immediately 

to the COTR for interpretation or correction, so that misunderstandings at a later date may be 

avoided.  The contract drawings are not intended to show every vertical or horizontal offset which 

may be necessary to complete the systems.  Having bus duct, wireways and fittings fabricated 

and delivered in advance of making actual measurements shall not be sufficient cause to avoid 
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making offsets and minor changes as may be necessary to install bus duct, wireways, fittings and 

equipment. 

D. The COTR shall reserve the right to make minor adjustment in locations of system runs and 

components where he considers such adjustments desirable in the interest of protecting and 

concealing work or presenting a better appearance where exposed.  Any such changes shall be 

anticipated and requested sufficiently in advance as to not cause extra work, or unduly delay the 

work.  Coordinate work in advance with all other trades and report immediately any difficulties 

which can be anticipated. 

E. Equipment, ductwork and piping shall not be installed in the dedicated electrical space above or in 

the working space required around electrical switchgear, motor control centers or panelboards as 

identified by NEC 110.26 Spaces About Electrical Equipment – 600 Volts Nominal or Less.  For 

equipment rated over 600 volts nominal – 110.32 Work Space About Equipment – 110.33 

Entrance and Access to Work Space – 110.34 Work Space and Guarding.  The Electrical 

Contractor shall caution other trades to comply with this stipulation. 

F. Where any system runs and components are so placed as to cause or contribute to a conflict, it 

shall be readjusted at the expense of the contractor causing such conflict.  The COTR's decision 

shall be final in regard to the arrangement of bus duct, conduit, etc., where conflict arises. 

G. Provide offsets in system runs, additional fittings, necessary conduit, pull boxes, conductors, 

switches and devices required to complete the installation, or for the proper operation of the 

system.  Each Contractor shall exercise due and particular caution to determine that all parts of 

the work are made quickly and easily accessible. 

H. Should overlap of work among the trades become evident, this shall be called to the attention of 

the COTR.  In such event, none of the trades or their suppliers shall assume that he is relieved of 

the work which is specified under his branch until instructions in writing are received from the 

COTR. 

1.17 RECORD DRAWINGS 

A. The Electrical Contractor shall maintain a separate set of prints of the contract documents and 

shall show all changes or variations, in a manner to be clearly discernible, which are made during 

construction.  Upon completion of the work, these drawings shall be turned over to the Architect.  

This shall apply particularly to underground and concealed work, and to other systems where the 

installation varies to a degree which would justify recording the change. 

1.18 FINAL INSPECTION AND PUNCH LIST 

A. As the time of work completion approaches, the Contractor shall survey and inspect his work and 

develop his own punch list to confirm that it is complete and finished.  He shall then notify the 

COTR and request that a final inspection be made.  It shall not be considered the COTR’s 

obligation to perform a final inspection until the Contractor has inspected the work and so states 

at the time of the request for the final inspection. 
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B. Requests to the COTR for final inspection may be accompanied by a limited list of known 

deficiencies in completion, with appropriate explanation and schedule for completing these; this is 

in the interest of expediting acceptance for beneficial occupancy. 

C. The Architect and/or Engineer will inspect the work and prepare a punch list of items requiring 

correction, completion or verification.  Corrective action shall be taken by the Contractor to the 

satisfaction of Architect and Engineer within 30 days of receipt of the Architect/Engineer's punch 

list. 

- - - E N D - - - 
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SECTION 26 05 21 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW) 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

 This section specifies the furnishing, installation, and connection of the low voltage power and 

lighting wiring. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General electrical 

requirements that are common to more than one section. 

B. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements 

for personnel safety and to provide a low impedance path for possible ground fault currents. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits for cables 

and wiring. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS FOR 

ELECTRICAL INSTALLATIONS. 

1.4 FACTORY TESTS 

 Low voltage cables shall be thoroughly tested at the factory per NEMA WC-70 to ensure that 

there are no electrical defects. Factory tests shall be certified.  

1.5 SUBMITTALS 

 In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS, 

submit the following: 

1. Manufacturer's Literature and Data: Showing each cable type and rating. 

2. Certifications: Two weeks prior to the final inspection, submit four copies of the following 

certifications to the COTR:  

a. Certification by the manufacturer that the materials conform to the requirements of the 

drawings and specifications.  

b. Certification by the contractor that the materials have been properly installed, connected, 

and tested.  

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, supplements and errata) 

form a part of this specification to the extent referenced. Publications are reference in the text by 

designation only. 

B. American Society of Testing Material (ASTM): 

D2301-04 .................................... Standard Specification for Vinyl Chloride Plastic Pressure-

Sensitive Electrical Insulating Tape  

C. National Fire Protection Association (NFPA): 
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70-08 .......................................... National Electrical Code (NEC) 

D. National Electrical Manufacturers Association (NEMA): 

WC 70-09 ................................... Power Cables Rated 2000 Volts or Less for the Distribution of 

Electrical Energy 
E. Underwriters Laboratories, Inc. (UL): 

44-05 .......................................... Thermoset-Insulated Wires and Cables 

83-08 .......................................... Thermoplastic-Insulated Wires and Cables 

467-071 ...................................... Electrical Grounding and Bonding Equipment 

486A-486B-03 ............................ Wire Connectors 

486C-04 ...................................... Splicing Wire Connectors 

486D-05 ...................................... Sealed Wire Connector Systems 

486E-94 ...................................... Equipment Wiring Terminals for Use with Aluminum and/or 

Copper Conductors 

493-07 ........................................ Thermoplastic-Insulated Underground Feeder and Branch Circuit 

Cable 

514B-04 ...................................... Conduit, Tubing, and Cable Fittings 

1479-03 ...................................... Fire Tests of Through-Penetration Fire Stops 

PART 2 - PRODUCTS  

2.1 CONDUCTORS AND CABLES 

A. Conductors and cables shall be in accordance with NEMA WC-70 and as specified herein. 

B. Single Conductor: 

1. Shall be annealed copper. 

2. Shall be stranded for sizes No. 8 AWG and larger, solid for sizes No. 10 AWG and smaller. 

3. Shall be minimum size No. 12 AWG, except where smaller sizes are allowed herein. 

C. Insulation: 

1. XHHW-2 or THHN-THWN shall be in accordance with NEMA WC-70, UL 44, and UL 83. 

2. Use 2-hour fire rated Type RHH/RHW insulated (with 90° temp rating) copper conductors in 

rigid steel conduit for fire pump feeders and other critical circuits.  Cable shall be classified 

two hour fire rating per UL standard for tests for Fire Resistive Cables, UL 2196, with 

exposure up to 1850°F, immediate application of water hose stream and maintenance of full 

utilization voltage and electrical loads throughout the test, shall meet all of the requirements of 

UL Subject #44 for rubber insulated Type RHW and Electrical Circuit Protective Systems 

(FHIT) #25 of the UL Fire Resistance Directory. 

 Apply only with ampacity at 75° C rating.  Equipment grounding conductor shall also be Type 

RHH/RHW.  Note that diameter of cable is larger than type XHHW and requires oversized 

conduit.  Install per NEC including Articles 695 and 700. 
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D. Color Code: 

1. Secondary service feeder and branch circuit conductors shall be color-coded as follows: 

 

208/120 volt Phase 480/277 volt 

Black A Brown 

Red B Orange 

Blue C Yellow 

White Neutral Gray * 

* or white with colored (other than green) tracer. 
 

a. Lighting circuit “switch legs” and 3-way switch “traveling wires” shall have color coding 

that is unique and distinct (e.g., pink and purple) from the color coding indicated above. 

The unique color codes shall be solid and in accordance with the NEC. Coordinate color 

coding in the field with the COTR. 

2. Use solid color insulation or solid color coating for No. 12 AWG and No. 10 AWG branch 

circuit phase, neutral, and ground conductors. 

3. Conductors No. 8 AWG and larger shall be color-coded using one of the following methods: 

a. Solid color insulation or solid color coating. 

b. Stripes, bands, or hash marks of color specified above. 

c. Color as specified using 0.75 in [19 mm] wide tape. Apply tape in half-overlapping turns 

for a minimum of 3 in [75 mm] for terminal points, and in junction boxes, pull-boxes, 

troughs, and manholes. Apply the last two laps of tape with no tension to prevent possible 

unwinding. Where cable markings are covered by tape, apply tags to cable, stating size 

and insulation type. 

4. For modifications and additions to existing wiring systems, color coding shall conform to the 

existing wiring system. 

2.2 SPLICES AND JOINTS 

A. In accordance with UL 486A, C, D, E, and NEC. 

B. Aboveground Circuits (No. 10 AWG and smaller): 

1. Connectors: Solderless, screw-on, reusable pressure cable type, rated 600 V, 220˚ F [105˚ 

C], with integral insulation, approved for copper and aluminum conductors. 

2. The integral insulator shall have a skirt to completely cover the stripped wires. 

3. The number, size, and combination of conductors, as listed on the manufacturer's packaging, 

shall be strictly followed. 

C. Aboveground Circuits (No. 8 AWG and larger): 

1. Connectors shall be indent, hex screw, or bolt clamp-type of high conductivity and 

corrosion-resistant material, listed for use with copper and aluminum conductors. 
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2. Field-installed compression connectors for cable sizes 250 kcmil and larger shall have not 

fewer than two clamping elements or compression indents per wire. 

3. Insulate splices and joints with materials approved for the particular use, location, voltage, and 

temperature. Splice and joint insulation level shall be not less than the insulation level of the 

conductors being joined. 

4. Plastic electrical insulating tape: Per ASTM D2304, flame-retardant, cold and weather 

resistant. 

D. Underground Branch Circuits and Feeders: 

1. Submersible connectors in accordance with UL 486D, rated 600 V, 190˚ F [90˚ C], with 

integral insulation. 

2.3 CONTROL WIRING  

A. Unless otherwise specified elsewhere in these specifications, control wiring shall be as specified 

for power and lighting wiring, except that the minimum size shall be not less than No. 14 AWG. 

B. Control wiring shall be large enough such that the voltage drop under in-rush conditions does not 

adversely affect operation of the controls. 

2.4 WIRE LUBRICATING COMPOUND 

A. Lubricating compound shall be suitable for the wire insulation and conduit, and shall not harden or 

become adhesive. 

 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Install in accordance with the NEC, and as specified. 

B. Install all wiring in raceway systems. 

C. Splice cables and wires only in outlet boxes, junction boxes, pull-boxes, manholes, or handholes. 

D. Wires of different systems (e.g., 120 V, 277 V) shall not be installed in the same conduit or 

junction box system. 

E. Install cable supports for all vertical feeders in accordance with the NEC. Provide split wedge type 

which firmly clamps each individual cable and tightens due to cable weight. 

F. For panel boards, cabinets, wireways, switches, and equipment assemblies, neatly form, train, 

and tie the cables in individual circuits. 

G. Seal cable and wire entering a building from underground between the wire and conduit where the 

cable exits the conduit, with a non-hardening approved compound. 

H. Wire Pulling: 

1. Provide installation equipment that will prevent the cutting or abrasion of insulation during 

pulling of cables. Use lubricants approved for the cable. 

2. Use nonmetallic ropes for pulling feeders. 
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3. Attach pulling lines for feeders by means of either woven basket grips or pulling eyes attached 

directly to the conductors, as approved by the COTR. 

4. All cables in a single conduit shall be pulled simultaneously. 

5. Do not exceed manufacturer’s recommended maximum pulling tensions and sidewall 

pressure values. 

I. No more than three single-phase branch circuits shall be installed in any one conduit. 

3.2 SPLICE INSTALLATION 

A. Splices and terminations shall be mechanically and electrically secure.  

B. Tighten electrical connectors and terminals according to manufacturer's published torque values. 

C. Where the Government determines that unsatisfactory splices or terminations have been 

installed, remove the devices and install approved devices at no additional cost to the 

Government. 

3.3 EXISTING WIRING 

 Unless specifically indicated on the plans, existing wiring shall not be reused for a new installation.  

3.4 CONTROL AND SIGNAL WIRING INSTALLATION 

A. Unless otherwise specified in other sections, install wiring and connect to equipment/devices to 

perform the required functions as shown and specified.  

 
B. Except where otherwise required, install a separate power supply circuit for each system so that 

malfunctions in any system will not affect other systems. 

C. Where separate power supply circuits are not shown, connect the systems to the nearest panel 

boards of suitable voltages, which are intended to supply such systems and have suitable spare 

circuit breakers or space for installation. 

3.5 CONTROL AND SIGNAL SYSTEM WIRING IDENTIFICATION 

A. Install a permanent wire marker on each wire at each termination. 

B. Identifying numbers and letters on the wire markers shall correspond to those on the wiring 

diagrams used for installing the systems. 

C. Wire markers shall retain their markings after cleaning. 

D. In each manhole and handhole, install embossed brass tags to identify the system served and 

function. 

 
3.6 ACCEPTANCE CHECKS AND TESTS   

A. Feeders and branch circuits shall have their insulation tested after installation and before 

connection to utilization devices, such as fixtures, motors, or appliances. Test each conductor with 

respect to adjacent conductors and to ground. Existing conductors to be reused shall also be 

tested. 

B. Applied voltage shall be 500VDC for 300-volt rated cable, and 1000VDC for 600-volt rated cable. 

Apply test for one minute or until reading is constant for 15 seconds, whichever is longer. 
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Minimum insulation resistance values shall not be less than 25 megohms for 300-volt rated cable 

and 100 megohms for 600-volt rated cable.  

C. Perform phase rotation test on all three-phase circuits. 

D. The contractor shall furnish the instruments, materials, and labor for all tests. 

- - - E N D - - - 
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SECTION 26 05 26 
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the general grounding and bonding requirements for electrical equipment 

and operations to provide a low impedance path for possible ground fault currents.  

B. “Grounding electrode system” refers to all electrodes required by NEC, as well as made, 

supplementary, and lightning protection system grounding electrodes. 

C. The terms “connect” and “bond” are used interchangeably in this specification and have the same 

meaning. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General electrical 

requirements and items that are common to more than one section of Division 26.  

B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 

VOLTS AND BELOW): Low Voltage power and lighting wiring. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS FOR 

ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS.  

B. Shop Drawings:  

1. Clearly present enough information to determine compliance with drawings and 

specifications. 

2. Include the location of system grounding electrode connections and the routing of 

aboveground and underground grounding electrode conductors.  

C. Test Reports: Provide certified test reports of ground resistance.  

D. Certifications: Two weeks prior to final inspection, submit four copies of the following to the 

COTR: 

1. Certification that the materials and installation are in accordance with the drawings and 

specifications. 

2. Certification by the contractor that the complete installation has been properly installed and 

tested.  

1.5 APPLICABLE PUBLICATIONS 

 Publications listed below (including amendments, addenda, revisions, supplements, and errata) 

form a part of this specification to the extent referenced. Publications are referenced in the text by 

designation only.  
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A. American Society for Testing and Materials (ASTM): 

B1-07 .......................................... Standard Specification for Hard-Drawn Copper Wire 

B3-07 .......................................... Standard Specification for Soft or Annealed Copper Wire 

B8-04 .......................................... Standard Specification for Concentric-Lay-Stranded Copper 

Conductors, Hard, Medium-Hard, or Soft 

B. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 

81-1983 ...................................... IEEE Guide for Measuring Earth Resistivity, Ground Impedance, 

and Earth Surface Potentials of a Ground System 

C2-07.......................................... National Electrical Safety Code 

C. National Fire Protection Association (NFPA):  

70-08 .......................................... National Electrical Code (NEC)  

99-2005 ...................................... Health Care Facilities 

D. Underwriters Laboratories, Inc. (UL):  

44-05  ......................................... Thermoset-Insulated Wires and Cables 

83-08  ......................................... Thermoplastic-Insulated Wires and Cables 

467-07  ....................................... Grounding and Bonding Equipment  

486A-486B-03  ........................... Wire Connectors  

 

PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be UL 44 or UL 83 insulated stranded copper, except that 

sizes No. 10 AWG [6 mm²] and smaller shall be solid copper. Insulation color shall be continuous 

green for all equipment grounding conductors, except that wire sizes No. 4 AWG [25 mm²] and 

larger shall be identified per NEC. 

B. Bonding conductors shall be ASTM B8 bare stranded copper, except that sizes No. 10 AWG [6 

mm²] and smaller shall be ASTM B1 solid bare copper wire.  

C. Conductor sizes shall not be less than shown on the drawings, or not less than required by the 

NEC, whichever is greater. 

2.2 GROUND CONNECTIONS 

A. Below Grade: Exothermic-welded type connectors.  

B. Above Grade: 

1. Bonding Jumpers: Compression-type connectors, using zinc-plated fasteners and external 

tooth lockwashers. 

2. Connection to Building Steel: Exothermic-welded type connectors. 

3. Ground Busbars: Two-hole compression type lugs, using tin-plated copper or copper alloy 

bolts and nuts. 
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4. Rack and Cabinet Ground Bars: One-hole compression-type lugs, using zinc-plated or 

copper alloy fasteners. 

 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Ground in accordance with the NEC, as shown on drawings, and as specified herein.  

B. System Grounding:  

1. Secondary service neutrals: Ground at the supply side of the secondary disconnecting means 

and at the related transformers.  

2. Separately derived systems (transformers downstream from the service entrance): Ground 

the secondary neutral.  

C. Equipment Grounding: Metallic structures, including ductwork and building steel, enclosures, 

raceways, junction boxes, outlet boxes, cabinets, machine frames, and other conductive items in 

close proximity with electrical circuits, shall be bonded and grounded.  

3.2 INACCESSIBLE GROUNDING CONNECTIONS 

 Make grounding connections, which are normally buried or otherwise inaccessible (except 

connections for which access for periodic testing is required), by exothermic weld. 

3.3 RACEWAY  

A. Conduit Systems: 

1. Ground all metallic conduit systems. All metallic conduit systems shall contain an equipment 

grounding conductor.  

2. Non-metallic conduit systems, except non-metallic feeder conduits that carry a grounded 

conductor from exterior transformers to interior or building-mounted service entrance 

equipment, shall contain an equipment grounding conductor. 

3. Conduit that only contains a grounding conductor, and is provided for its mechanical 

protection, shall be bonded to that conductor at the entrance and exit from the conduit. 

4. Metallic conduits which terminate without mechanical connection to an electrical equipment 

housing by means of locknut and bushings or adapters, shall be provided with grounding 

bushings. Connect bushings with a bare grounding conductor to the equipment ground bus. 

B. Feeders and Branch Circuits: Install equipment grounding conductors with all feeders and power 

and lighting branch circuits.  

C. Boxes, Cabinets, Enclosures, and Panelboards:  

1. Bond the equipment grounding conductor to each pullbox, junction box, outlet box, device 

box, cabinets, and other enclosures through which the conductor passes (except for special 

grounding systems for intensive care units and other critical units shown).  

2. Provide lugs in each box and enclosure for equipment grounding conductor termination. 
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D. Wireway Systems: 

1. Bond the metallic structures of wireway to provide 100% electrical continuity throughout the 

wireway system, by connecting a No. 6 AWG [16 mm²] bonding jumper at all intermediate 

metallic enclosures and across all section junctions. 

2. Install insulated No. 6 AWG [16 mm²] bonding jumpers between the wireway system, bonded 

as required above, and the closest building ground at each end and approximately every 50 ft 

[16 M]. 

3. Use insulated No. 6 AWG [16 mm²] bonding jumpers to ground or bond metallic wireway at 

each end for all intermediate metallic enclosures and across all section junctions. 

4. Use insulated No. 6 AWG [16 mm²] bonding jumpers to ground cable tray to column-mounted 

building ground plates (pads) at each end and approximately every 49 ft [15 M]. 

E. Receptacles shall not be grounded through their mounting screws. Ground receptacles with a 

jumper from the receptacle green ground terminal to the device box ground screw and a jumper 

to the branch circuit equipment grounding conductor.  

F Fixed electrical appliances and equipment shall be provided with a ground lug for termination of 

the equipment grounding conductor.  

3.4 CORROSION INHIBITORS 

 When making ground and ground bonding connections, apply a corrosion inhibitor to all contact 

surfaces. Use corrosion inhibitor appropriate for protecting a connection between the metals 

used. 

3.5 CONDUCTIVE PIPING  

A. Bond all conductive piping systems, interior and exterior, to the grounding electrode system. 

Bonding connections shall be made as close as practical to the equipment ground bus.  

B. In operating rooms and at intensive care and coronary care type beds, bond the gases and 

suction piping at the outlets directly to the room or patient ground bus.  

3.6 LIGHTNING PROTECTION SYSTEM 

 Bond the lightning protection system to the electrical grounding electrode system. 

  

- - - E N D - - - 
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SECTION 26 05 33 
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installation, and connection of conduit, fittings, and boxes, to 

form complete, coordinated, grounded raceway systems. Raceways are required for all wiring 

unless shown or specified otherwise. 

B. Definitions: The term conduit, as used in this specification, shall mean any or all of the raceway 

types specified. 

1.2 RELATED WORK  

A. Section 06 10 00, ROUGH CARPENTRY: Mounting board for telephone closets. 

B. Section 09 91 00, PAINTING: Identification and painting of conduit and other devices. 

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General electrical 

requirements and items that are common to more than one section of Division 26. 

D. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: Requirements 

for personnel safety and to provide a low impedance path for possible ground fault currents. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS FOR 

ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

 In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS, 

submit the following: 

A. Manufacturer's Literature and Data: Showing each cable type and rating. The specific item 

proposed and its area of application shall be identified on the catalog cuts. 

B. Shop Drawings: 

1. Size and location of main feeders. 

2. Size and location of panels and pull-boxes. 

3. Layout of required conduit penetrations through structural elements. 

C. Certifications:  

1. Two weeks prior to the final inspection, submit four copies of the following certifications to the 

COTR:  

a. Certification by the manufacturer that the material conforms to the requirements of the 

drawings and specifications.  

b. Certification by the contractor that the material has been properly installed.  
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1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, supplements, and errata) 

form a part of this specification to the extent referenced. Publications are referenced in the text by 

designation only. 

B. American National Standards Institute (ANSI): 

C80.1-05 ..................................... Electrical Rigid Steel Conduit 

C80.3-05 ..................................... Steel Electrical Metal Tubing 

C80.6-05 ..................................... Electrical Intermediate Metal Conduit 

C. National Fire Protection Association (NFPA): 

70-08 .......................................... National Electrical Code (NEC) 

D. Underwriters Laboratories, Inc. (UL): 

1-05 ............................................ Flexible Metal Conduit  

5-04 ............................................ Surface Metal Raceway and Fittings 

6-07 ............................................ Electrical Rigid Metal Conduit - Steel 

50-95 .......................................... Enclosures for Electrical Equipment 

360-093 ...................................... Liquid-Tight Flexible Steel Conduit 

467-07 ........................................ Grounding and Bonding Equipment 

514A-04 ...................................... Metallic Outlet Boxes 

514B-04 ...................................... Conduit, Tubing, and Cable Fittings 

514C-96 ...................................... Nonmetallic Outlet Boxes, Flush-Device Boxes and Covers  

651-05 ........................................ Schedule 40 and 80 Rigid PVC Conduit and Fittings 

651A-00 ...................................... Type EB and A Rigid PVC Conduit and HDPE Conduit 

797-07 ........................................ Electrical Metallic Tubing 

1242-06 ...................................... Electrical Intermediate Metal Conduit - Steel 

E. National Electrical Manufacturers Association (NEMA): 

TC-2-03 ...................................... Electrical Polyvinyl Chloride (PVC) Tubing and  Conduit 

TC-3-04 ...................................... PVC Fittings for Use with Rigid PVC Conduit and Tubing 

FB1-07 ........................................ Fittings, Cast Metal Boxes and Conduit Bodies for Conduit, 

Electrical Metallic Tubing and Cable 

PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Conduit Size: In accordance with the NEC, but not less than 0.5 in [13 mm] unless otherwise 

shown. Where permitted by the NEC, 0.5 in [13 mm] flexible conduit may be used for tap 

connections to recessed lighting fixtures. 

B. Conduit:  

1. Rigid steel: Shall conform to UL 6 and ANSI C80.1. 

2. Rigid intermediate steel conduit (IMC): Shall conform to UL 1242 and ANSI C80.6. 
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3. Electrical metallic tubing (EMT): Shall conform to UL 797 and ANSI C80.3. Maximum size not 

to exceed 4 in [105 mm] and shall be permitted only with cable rated 600 V or less. 

4. Flexible galvanized steel conduit: Shall conform to UL 1. 

5. Liquid-tight flexible metal conduit: Shall conform to UL 360. 

6. Surface metal raceway: Shall conform to UL 5. 

C. Conduit Fittings:  

1. Rigid steel and IMC conduit fittings:  

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Standard threaded couplings, locknuts, bushings, conduit bodies, and elbows: Only steel 

or malleable iron materials are acceptable. Integral retractable type IMC couplings are 

also acceptable. 

c. Locknuts: Bonding type with sharp edges for digging into the metal wall of an enclosure. 

d. Bushings: Metallic insulating type, consisting of an insulating insert, molded or locked into 

the metallic body of the fitting. Bushings made entirely of metal or nonmetallic material are 

not permitted. 

e. Erickson (union-type) and set screw type couplings: Approved for use in concrete are 

permitted for use to complete a conduit run where conduit is installed in concrete. Use set 

screws of case-hardened steel with hex head and cup point to firmly seat in conduit wall 

for positive ground. Tightening of set screws with pliers is prohibited. 

f. Sealing fittings: Threaded cast iron type. Use continuous drain-type sealing fittings to 

prevent passage of water vapor. In concealed work, install fittings in flush steel boxes with 

blank cover plates having the same finishes as that of other electrical plates in the room. 

2. Electrical metallic tubing fittings:  

a. Fittings and conduit bodies shall meet the requirements of UL 514B, ANSI C80.3, and 

NEMA FB1. 

b. Only steel or malleable iron materials are acceptable. 

 
c. Compression couplings and connectors: Concrete-tight and rain-tight, with connectors 

having insulated throats. 

d. Indent-type connectors or couplings are prohibited. 

e. Die-cast or pressure-cast zinc-alloy fittings or fittings made of "pot metal" are prohibited. 

3. Flexible steel conduit fittings: 

a. Conform to UL 514B. Only steel or malleable iron materials are acceptable. 

b. Clamp-type, with insulated throat. 

4. Liquid-tight flexible metal conduit fittings: 

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Only steel or malleable iron materials are acceptable. 
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c. Fittings must incorporate a threaded grounding cone, a steel or plastic compression ring, 

and a gland for tightening. Connectors shall have insulated throats. 

5. Surface metal raceway fittings: As recommended by the raceway manufacturer. Include 

couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, conduit 

entry fittings, accessories, and other fittings as required for complete system. 

6. Expansion and deflection couplings: 

a. Conform to UL 467 and UL 514B. 

b. Accommodate a 0.75 in [19 mm] deflection, expansion, or contraction in any direction, 

and allow 30 degree angular deflections. 

c. Include internal flexible metal braid, sized to guarantee conduit ground continuity and a 

low-impedance path for fault currents, in accordance with UL 467 and the NEC tables for 

equipment grounding conductors. 

d. Jacket: Flexible, corrosion-resistant, watertight, moisture and heat-resistant molded 

rubber material with stainless steel jacket clamps. 

D. Conduit Supports: 

1. Parts and hardware: Zinc-coat or provide equivalent corrosion protection. 

2. Individual Conduit Hangers: Designed for the purpose, having a pre-assembled closure bolt 

and nut, and provisions for receiving a hanger rod. 

3. Multiple conduit (trapeze) hangers: Not less than 1.5 x 1.5 in [38 mm x 38 mm], 12-gauge 

steel, cold-formed, lipped channels; with not less than 0.375 in [9 mm] diameter steel hanger 

rods. 

4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields, or machine bolt 

expansion. 

E. Outlet, Junction, and Pull Boxes: 

1. UL-50 and UL-514A. 

2. Cast metal where required by the NEC or shown, and equipped with rustproof boxes. 

3. Sheet metal boxes: Galvanized steel, except where otherwise shown. 

4. Flush-mounted wall or ceiling boxes shall be installed with raised covers so that the front face 

of raised cover is flush with the wall. Surface-mounted wall or ceiling boxes shall be installed 

with surface-style flat or raised covers. 

F. Wireways: Equip with hinged covers, except where removable covers are shown. Include 

couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other 

fittings to match and mate with wireways as required for a complete system. 

 

PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 
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1. Cut holes in advance where they should be placed in the structural elements, such as ribs or 

beams. Obtain the approval of the COTR prior to drilling through structural elements. 

2. Cut holes through concrete and masonry in new and existing structures with a diamond core 

drill or concrete saw. Pneumatic hammers, impact electric, hand, or manual hammer-type 

drills are not allowed, except where permitted by the COTR as required by limited working 

space. 

B. Firestop: Where conduits, wireways, and other electrical raceways pass through fire partitions, fire 

walls, smoke partitions, or floors, install a fire stop that provides an effective barrier against the 

spread of fire, smoke and gases as specified in Section 07 84 00, FIRESTOPPING. 

C. Waterproofing: At floor, exterior wall, and roof conduit penetrations, completely seal clearances 

around the conduit and make watertight, as specified in Section 07 92 00, JOINT SEALANTS. 

3.2 INSTALLATION, GENERAL 

A. In accordance with UL, NEC, as shown, and as specified herein. 

B. Essential (Emergency) raceway systems shall be entirely independent of other raceway systems, 

except where shown on drawings. 

C. Install conduit as follows: 

1. In complete mechanically and electrically continuous runs before pulling in cables or wires. 

2. Unless otherwise indicated on the drawings or specified herein, installation of all conduits 

shall be concealed within finished walls, floors, and ceilings.  

3. Flattened, dented, or deformed conduit is not permitted. Remove and replace the damaged 

conduits with new undamaged material. 

4. Assure conduit installation does not encroach into the ceiling height head room, walkways, or 

doorways. 

5. Cut square, ream, remove burrs, and draw up tight. 

6. Independently support conduit at 8 ft [2.4 M] on centers. Do not use other supports, i.e., 

suspended ceilings, suspended ceiling supporting members, lighting fixtures, conduits, 

mechanical piping, or mechanical ducts. 

7. Support within 12 in [300 mm] of changes of direction, and within 12 in [300 mm] of each 

enclosure to which connected. 

8. Close ends of empty conduit with plugs or caps at the rough-in stage until wires are pulled in, 

to prevent entry of debris. 

9. Conduit installations under fume and vent hoods are prohibited. 

10. Secure conduits to cabinets, junction boxes, pull-boxes, and outlet boxes with bonding type 

locknuts. For rigid and IMC conduit installations, provide a locknut on the inside of the 

enclosure, made up wrench tight. Do not make conduit connections to junction box covers. 

11. Conduit bodies shall only be used for changes in direction, and shall not contain splices. 

D. Conduit Bends: 

1. Make bends with standard conduit bending machines. 
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2. Conduit hickey may be used for slight offsets and for straightening stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is prohibited. 

E. Layout and Homeruns: 

1. Install conduit with wiring, including homeruns, as shown on drawings. 

2. Deviations: Make only where necessary to avoid interferences and only after drawings 

showing the proposed deviations have been submitted approved by the COTR. 

F. Conduit shall be run concealed in all finished areas of new construction and elsewhere unless 

specifically indicated or upon specific permission by the COTR.  All conduit shall parallel building 

lines. 

G. Conduit shall be run overhead and shall not be run below concrete slabs unless specifically 

indicated on the drawings and in the legend on the drawings.   

H. Contractor shall record carefully on a set of "as built" prints the exact location of all feeder 

conduits. 

I. Unless noted otherwise on the drawings, a maximum of 8 conductors shall be installed in a branch 

circuit conduit.  This maximum is a count of all phase and neutral conductors only - ground 

conductors are not counted when determining maximum fill for this purpose. 

3.3 CONCEALED WORK INSTALLATION  

A. In Concrete: 

1. Conduit: Rigid steel, IMC, or EMT. Do not install EMT in concrete slabs that are in contact 

with soil, gravel, or vapor barriers. 

2. Align and run conduit in direct lines. 

3. Install conduit through concrete beams only: 

a. Where shown on the structural drawings. 

b. As approved by the COTR prior to construction, and after submittal of drawing showing 

location, size, and position of each penetration. 

4. Installation of conduit in concrete that is less than 3 in [75 mm] thick is prohibited. 

a. Conduit outside diameter larger than one-third of the slab thickness is prohibited. 

b. Space between conduits in slabs: Approximately six conduit diameters apart, and one 

conduit diameter at conduit crossings.  

c. Install conduits approximately in the center of the slab so that there will be a minimum of 

0.75 in [19 mm] of concrete around the conduits. 

5. Make couplings and connections watertight. Use thread compounds that are UL approved 

conductive type to ensure low resistance ground continuity through the conduits. Tightening 

setscrews with pliers is prohibited. 

B. Above Furred or Suspended Ceilings and in Walls: 

1. Conduit for conductors above 600 V: Rigid steel. Mixing different types of conduits 

indiscriminately in the same system is prohibited. 
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2. Conduit for conductors 600 V and below: Rigid steel, IMC, or EMT. Mixing different types of 

conduits indiscriminately in the same system is prohibited. 

3. Align and run conduit parallel or perpendicular to the building lines. 

4. Connect recessed lighting fixtures to conduit runs with maximum 6 ft [1.8 M] of flexible metal 

conduit extending from a junction box to the fixture. 

5. Tightening setscrews with pliers is prohibited. 

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on the drawings, exposed conduit is only permitted in mechanical and 

electrical rooms. 

B. Conduit for Conductors above 600 V: Rigid steel. Mixing different types of conduits 

indiscriminately in the system is prohibited. 

C. Conduit for Conductors 600 V and Below: Rigid steel, IMC, or EMT. Mixing different types of 

conduits indiscriminately in the system is prohibited. 

D. Align and run conduit parallel or perpendicular to the building lines. 

E. Install horizontal runs close to the ceiling or beams and secure with conduit straps. 

F. Support horizontal or vertical runs at not over 8 ft [2.4 M] intervals. 

G. Surface metal raceways: Use only where shown. 

H. Painting: 

1. Paint exposed conduit as specified in Section 09 91 00, PAINTING. 

2. Paint all conduits containing cables rated over 600 V safety orange. Refer to Section 09 91 

00, PAINTING for preparation, paint type, and exact color. In addition, paint legends, using 2 

in [50 mm] high black numerals and letters, showing the cable voltage rating. Provide legends 

where conduits pass through walls and floors and at maximum 20 ft [6 M] intervals in 

between. 

3.5 WET OR DAMP LOCATIONS 

A. Unless otherwise shown, use conduits of rigid steel or IMC. 

B. Provide sealing fittings to prevent passage of water vapor where conduits pass from warm to cold 

locations, i.e., refrigerated spaces, constant-temperature rooms, air-conditioned spaces, building 

exterior walls, roofs, or similar spaces. 

C. Unless otherwise shown, use rigid steel or IMC conduit within 5 ft [1.5 M] of the exterior and below 

concrete building slabs in contact with soil, gravel, or vapor barriers. Conduit shall be half-lapped 

with 10 mil PVC tape before installation. After installation, completely recoat or retape any 

damaged areas of coating. 

3.6 MOTORS AND VIBRATING EQUIPMENT 

A. Use flexible metal conduit for connections to motors and other electrical equipment subject to 

movement, vibration, misalignment, cramped quarters, or noise transmission.  
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B. Use liquid-tight flexible metal conduit for installation in exterior locations, moisture or humidity 

laden atmosphere, corrosive atmosphere, water or spray wash-down operations, inside airstream 

of HVAC units, and locations subject to seepage or dripping of oil, grease, or water. Provide a 

green equipment grounding conductor with flexible metal conduit. 

3.7 CONDUIT SUPPORTS, INSTALLATION  

A. Safe working load shall not exceed one-quarter of proof test load of fastening devices. 

B. Use pipe straps or individual conduit hangers for supporting individual conduits. 

C. Support multiple conduit runs with trapeze hangers. Use trapeze hangers that are designed to 

support a load equal to or greater than the sum of the weights of the conduits, wires, hanger itself, 

and 200 lbs [90 kg]. Attach each conduit with U-bolts or other approved fasteners. 

D. Support conduit independently of junction boxes, pull-boxes, fixtures, suspended ceiling T-bars, 

angle supports, and similar items. 

E. Fasteners and Supports in Solid Masonry and Concrete: 

1. New Construction: Use steel or malleable iron concrete inserts set in place prior to placing the 

concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 0.25 in [6 mm] bolt size and not less than 1.125 in 

[28 mm] embedment. 

b. Power set fasteners not less than 0.25 in [6 mm] diameter with depth of penetration not 

less than 3 in [75 mm]. 

c. Use vibration and shock-resistant anchors and fasteners for attaching to concrete 

ceilings. 

F. Hollow Masonry: Toggle bolts.  

G. Bolts supported only by plaster or gypsum wallboard are not acceptable. 

H. Metal Structures: Use machine screw fasteners or other devices specifically designed and 

approved for the application. 

I. Attachment by wood plugs, rawl plug, plastic, lead or soft metal anchors, or wood blocking and 

bolts supported only by plaster is prohibited. 

J. Chain, wire, or perforated strap shall not be used to support or fasten conduit. 

K. Spring steel type supports or fasteners are prohibited for all uses except horizontal and vertical 

supports/fasteners within walls. 

L. Vertical Supports: Vertical conduit runs shall have riser clamps and supports in accordance with 

the NEC and as shown. Provide supports for cable and wire with fittings that include internal 

wedges and retaining collars. 

3.8 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush-mounted. 

2. Provide raised covers for boxes to suit the wall or ceiling, construction, and finish. 
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B. In addition to boxes shown, install additional boxes where needed to prevent damage to cables 

and wires during pulling-in operations.  

C. Remove only knockouts as required and plug unused openings. Use threaded plugs for cast 

metal boxes and snap-in metal covers for sheet metal boxes. 

D. Outlet boxes mounted back-to-back in the same wall are prohibited. A minimum 24 in [600 mm] 

center-to-center lateral spacing shall be maintained between boxes.  

E. Minimum size of outlet boxes for ground fault interrupter (GFI) receptacles is 4 in [100 mm] 

square x 2.125 in [55 mm] deep, with device covers for the wall material and thickness involved. 

F. Stencil or install phenolic nameplates on covers of the boxes identified on riser diagrams; for 

example "SIG-FA JB No. 1."  

G. On all branch circuit junction box covers, identify the circuits with black marker. 

- - - E N D - - - 
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